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Description 

The invention concerns e-fused [1,2,4]m'azolo[1,5-c]pyrimidines, pharmaceutical compositions thereof 
and uses of the compounds and compositions. More particularly, the inventive compounds are compounds 
of the formula 



its tautomers and pharmaceutical^ acceptable salts wherein 
XisO f S f NHorNR; 

R is CVCr-alkyl, C 2 -C7-alkenyl, CrCralkynyl, wherein the unsaturated bonds of the alkenyl and alkynyl 
groups are separated from the N atom of X by at least one saturated carbon atom, Cs-Crcycloalkyl or aroma- 
tic ring-^-Cralkyl wherein the aromatic ring is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring mem- 
bers having at least one heteroatom selected from O, N and S, but not more than one O or S atom, all of 
the foregoing CrCr-alkyl groups being optionally interrupted by a heteroatom selected from O, N or S ; or 
R is hydroxy, hydroxy-Cz-C^alkyi, phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having 
at least one heteroatom selected from O, N and S, but not more than one O or S atom, orthe group -C(=NH)- 



Ri is phenyl, naphthyl, pyridyl, thienyf, furyl, pyrroiyl, thiazolyl, isothlazolyi, oxazolyl, imidazoiyl, 
pyrazoly! f 1,2,3-or1,2,4-triazolyl, tetrazolyl, pyrimidinyl, quinolyl, isoquinolyi, pyrrolinyl, pyrrolidine dihydro- 
or tetrahydrofuranyl, dihydro- or tetrahydrothienyl, pyranyi, piperidinyl, morpholinyl, pyrazolinyl, thiazolinyl, 
oxazolinyl, triazolinyl, or ribofiiranosyl, these groups R, being unsubstituted or substituted by halogen, C r 
(Valkyl. halo-Ct-CValkyi, hydroxy, CrCy-alkoxy, hydroxy-C r C r alkyl, amino, mono- or di-C 1 -C r -alkylami- 
no, Ct-CT-alkoxycarbonyl, carbamoyl, or C^T-alkyl-carbamoyl ; 

R 2 is hydrogen, CrCValkyl, hydroxy-CrCralkyl, C2-C r alkenyl, aryl-C r Cralkyl. aryl-Cz-CValkenyl or 
aryl wherein aryi is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having at least one 
heteroatom selected from O, N and S t but not more than one O or S atom ; 

A is a bivalent bridging group containing chain atoms selected from C, O, N and S which forms together 
with the two adjacent carbon atoms to which the chain is attached a cyclohexene, cyclopentene, piperideine, 
tetrahydrobenzofb]thiophene, pyridine, cycloheptene, dihydropyrrole, isoxazole, oxazole, isothiazole, 
thiazole, pyrazole, oxathiazole, dithiazole, pyrrole, furan, thiophene, oxazine, thiazine, pyridazine, pyran, 
thiopyran, oxathiin, dioxin, dithiin, pyrazine, pyrimidine or imidazole, a benzocondensated derivative 
thereof, or a partially saturated benzocondensated derivative thereof, these groups A being unsubstituted 
or substituted by d-Cr-alky!, CrCValkoxy, hydroxy, halogen, halo-C r C7-alkyl, nitro, amino, C r C r alkyl- 
thio, d-Cralkylsuifonyl, CrCValkylsulfinyl, aryl-CVCValkyl wherein aryi is phenyl, naphthyl or aromatic 
heteroaryl with 5-7 ring members having at least one heteroatom selected from O, N and S, but not more 
than one O or S atom, amido, carbamoyl, CrCr-alkoxycarbonyl or benzoyl. 

Other compounds within the scope of this invention are the related isomeric forms wherein the R 2 group 
is in another position as set forth below : 




A 



(la) 



NH 2 ; 




(lb) 



(Ic) 



(Id) 
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The tautomeric forms represented by the formulae lb, Ic and Id may exist together with the form rep- 
resented by formula la. 

The above compounds possess benzodiazepine agonist/antagonist and anxiomodulating effects, espe- 
cially when X is oxygen. In addition, and especially those compounds wherein X is mono or substituted 

5 imino, the compounds of the invention are adenosine antagonists/agonists. The benzodiazepine antagon- 
ists are primarily useful anorectic agents, CNS stimulating agents, and agents for increasing cognitive 
ability. They are also useful for counteracting the sedative effects of benzodiazepine tranquillizers. The ben- 
zodiazepine agonists are primarily useful as anxiolytics, CNS depressants, and anticonvulsants. Adenosine 
antagonists are primarily useful as antiasthmatic agents, and may also be used in the treatment of bradyar- 

10 rhythmias associated with clinical conditions such as myocardial infarction and sleep apnea Adenosine 
agonists are primarily useful as antihypertensives. 

Triazolo[1,5-c]pyrimidine compounds have been described in a number of references, U.S. Patent 
3,045,015 discloses primarOy bicyclic compounds having an unsubstituted amino group in the 2-position of 
the triazolopyrimidine ring. However some tricyclic rings are generically described wherein a cyclohex-1-ene 

15 ring is fused to the [e] face of the pyrimidine ring. These compounds are claimed as bronchodflators, res-, 
piratory stimulants and antiarthritic agents. In addition, antibacterial, sedative and hypotensive properties 
are disclosed. In J. Med. Chem. 17, 645-8 (1974), Novinson concludes that the compounds in U.S. Patent 
3,045,015 are active because they inhibit CAMP phosphodiesterase. Shishoo, in J. Heterocyclic Chem. ^8, 
43-6 (1 981 ), reports on the synthesis of angular tricyclics which are triazolopyrimidines having a heterocycl ic 

20 fused to the [e] face of the pyrimidine ring. These are unsubstituted at the 2-position of the triazolo pyrimidine 
ring system and have H, alkyl, aryl or arylalkyl in the same position wherein X is located in formula la. 

Other heterocyclic rings fused to the [e] face of the [1 ,2,4]-triazolo[1 ,5-c]pyrirnidine ring system are men- 
tioned in Huang et a!., Chem. Phanm. Bull. 22, (8) 1938-9 (1974) ; Huang at al M Tetrahedron 31, 1363-7 
(1975) ; Leonard and Wiemar, J.O.C. 39, 3438-40 (1974) ; Temple et al., J.O.C. 30, 3601-3)1965) ; Sauter 

25 and Stanetty, Monatsh. Chem. 106, 111-6 (1975) ; Brown and Shlnozuka, Australian J. Chem. 34, 189-194 
(1981) ; Bhat, Schram and Townsend, C.A. 95, 98200z (1981) ; Bhat and Townsend, J.C.S. perkin 1, 1981, 
2387-2393 ; Schnelier and Clough, J. Heterocyclic Chem. 1974, 975-7 ; Sangapure and Agasimundin, 
Indian J. Chem. B, 1980, 115-117 ; Saikachi, Matsuo and Matsuda, Yakugaku Zasshi 1969, 1434-9 ; and 
Petric, Tislerand Stanovnik, Monatsh. Chem. 114, 615-624 (1983). None of these compounds possess a 

30 carbonyl, thiono or imino group at the triazolopyrimidine position 7. Further, only Saikachi et al. mentions 
any compound having an aryl group at the 2-position of triazolopyrimidine. No biological properties are indi- 
cated. 

Since the only known compounds which have (beneficial) biological activity have the 2-position of the 
triazolopyrimidine ring system substituted with an unsubstituted amino group, it would be expected that such 
35 a group would be indispensable for useful biological properties to be present Surprisingly it has now been 
found that replacement of that amino group with an aryl, heteroaryl, or non-aromatic heterocydyl moiety 
yields biologically active compounds as well. The novel compounds of the invention are useful as 
anxiomodulators and benzodiazepine and/or adenosine agonists/antagonists. 

The compounds of the invention all have one of the structures la-Id setforth below (The ring numbering, 
40 unless stated otherwise, wOl be that of the triazolopyrimidine bicyclic ring structure set forth earlier.) : 

M R2. *i *x S a 

- ?~i . Vi «i and m 

- / YY YY '/"YY /"YY 
V "'X S v - /VSc N -'Vv* s j'V\ 

so < Ia > Clb) (Ic) (Id) 

In the compounds according to these formulae the groups X, R,,R 2 and A have the following preferred 
meanings : 

65 X is selected from O, S, NH and N-R ; 

R is selected from lower alkyl, lower alkenyi, lower alkynyi, cyclo-lower alkyl, aromatic ring-lower alkyl, 
all of the alkyl groups being optionally interrupted by a heteroatom selected from O, N and S ; an aromatic 
ring ; and the group -C(=NHHMH 2 ; 
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is selected from carbocyclic aromatic groups and partially saturated, totally saturated or aromatic 
heterocyclic groups, all of which are optionally substituted with a group selected from halogen, lower alkyl, 
halo (preferably fluoro) substituted lower alkyl (most preferably trifluoromethyl), hydroxy, lower alkoxy. hyd- 
roxy-lower alkyl, amino, mono-lower alkylamino, di-iower alkylamlno (which alkyl groups may be the same 
or different), carbo-lower alkoxy, carbamoyl and lower alkylcarbamoyl ; and 

R 2 is selected from hydrogen, lower alkyl, hydroxy-lower alkyl, lower alkenyl, ary Mower alkyl, aryl-lower 
alkenyl and aryi ; preferably hydrogen. 

A is a bivalent group of atoms selected from C, N f O and S, which form together with the two adjacent 
carbon atoms to which they are attached an optionally substituted, mono- or bicyclic aliphatic carbocyclic, 
or a heterocyclic ring or an optionally substituted mono- or bicyclic heteroaromatic ring, the optional sub- 
stituents of which are selected from lower alkyl, lower alkoxy, hydroxy, halogen, halo (preferably 
fluoro)-lower alkyl, lower alkylthio, lower alkylsulfonyl, lower alkylsulfinyl, aryl-lower alkyl, amido, carbonyl, 
carbo-lower alkoxy and aroyl ; and pharmaceutical^ acceptable salts thereof. 

As used within this application : 

The term "lower alkyl" means alkyl having 1-7 carbon atoms, preferably 1-5 carbon atoms, and most 
preferably 1-4 carbon atoms ; "lower alkenyl" is alkenyl having 2-7 carbon atoms, preferably 2-5 carbon 
atoms, and most preferably 2-4 carbon atoms ; "lower alkynyl" is alkynyl having 2-7 carbon atoms, prefer- 
ably 2-5 carbon atoms, and most preferably 2-4 carbon atoms ; and "cyclo-lower alkyl" is cycloalkyl having 
5, 6 or 7 ring members. 

The aromatic ring, as used in the definition of R, is phenyl, naphthyl or aromatic heterocyclyl having 
5-7 ring members, preferably 6 members, containing at least one heteroatom selected from O, N and S, 
preferably N, but not more than one O or S atom. Preferably, aromatic rings within the scope of R are 5 or 
6 membered, being carbocyclic or having 1-4 nitrogen atoms, one sulfur or oxygen atom or 1-2 nitrogen 
heteroatoms and optionally an oxygen or a sulfur heteroatom. Such heterocyclic groups more preferably 
have 1-4 nitrogen atoms, 1 oxygen atom, 1 sulfur atom, or 1-2 nitrogen atoms together with either 1 oxygen 
atom or 1 sulfur atom. Preferred aromatics defined by R may be selected from phenyl, pyridyl, thienyl, turyl, 
pyrrolyl, tetrazolyl, pyrimidinyl and fused rings thereof wherein each of the fused ring independently meets 
the above limitations. 

Although any of the groups set forth above are suitable, R is preferably lower alkyl. Also preferred are 
the compounds wherein X is NH. 

Aromatic rings and partially and totally saturated heterocyclic groups within the scope of R t are phenyl, 
naphthyl, pyridyl, thienyl, furyl, pyrrolyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl, pyrazolyi, 1,2,3- and 
1,2,4-triazolyl, tetrazolyl, pyrimidinyl, quinolyl, isoquinolyl, pyrrolinyl, pyrrolidinyl, dihydro- and tetrahyd- 
rofuranyl, dihydro- and tetrahydrothienyl, pyranyl, piperidinyl, morpholinyl, pyrazolinyl, thiazolinyl, oxazoli- 
nyl, triazolinyl, and ribofuranosyl. The rings defined by R 1( when substituted, are preferably substituted with 
lower alkyl, lower alkoxy, halogen, hydroxy, amino, carbethoxy, substituted carbamoyl, or hydroxy-lower 
alkyl, more preferably halogen, phenyl, halophenyl, methylaminophenyl, furanyl, and 0-D-ribofuranosyl. Of 
the halogens, fluorine, chlorine and bromine are especially useful, with fluorine being the most preferred. 

A has a sufficient number of chain atoms to complete, together with the two carbon atoms of the 
triazolopyrimidine ring to which it is attached, a cyclohexene, cyclopentene, piperideine (especially A 3 -pi- 
perideine), tetrahydrobenzo[b]thiophene (especially 1,2,3,4-tetrahydrobenzomthbphene), pyridine, cyo- 
loheptene, dihydropyrrole (especially 2,5-dihydropyrrole), isoxazole, oxazole, isothiazole, thiazole, 
pyrazole, oxathiazole, dithiazde, pyrrole, furan, thiophene, oxazine, thiazine, pyridazine, pyran, thiopyran, 
oxathiin, dioxin, dithiin, pyrazine, pyriniidine or imidazole group and benzocondensated and/or partially 
saturated benzocondensated derivatives. The aroyl substituent on A is benzoyl. 

Especially preferred are the compounds of formula la wherein (1) A is -(CHJs-, X is oxygen, R, is 2- 
fiuorophenyi and (2) A is -(CH 2 ) 4 -, X is NH, R, is furan-2-yl. Other important compounds include those of 
formula la wherein X is oxygen, R, is 2-fiuorophenyl and A is either -(CH^ or has sufficient chain atoms 
to complete a 1 ,2,5,6-tetrahydropyridine ring which is N-substituted with benzyl. Still other important com- 
pounds are set forth in the Examples. 

The claimed compounds may form acid addition salts, preferably pharmaceutical^ acceptable acid 
addition salts. The acid addition salts may be formed by the addition of inorganic or organic acids. 

Examples of inorganic salts include halide salts, especially chlorides and sulfates. The organic acids 
may contain, for example, lower alkyl or aryl groups to which are attached one or more carboxy or sulfo 
groups. Some examples of organic salts include, for example, the acetate, methanesulfonate, toluenesul- 
fonate, fumarate, cinnamate and benzoate salts. 

The compounds of the formulae la-Id and their pharmaceutlcally acceptable salts, and especially those 
wherein X represents O are benzodiazepine agonists/antagonists and anxiomoduiating agents. In addition, 
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these compounds, and especially those wherein X represents the imino or a substituted imino group, are 
adenosine antagonists, anti-asthmatic agents, and central nervous stimulating agents ; they enhance cog- 
nitive ability. These utilities manifest themselves in mammals such as human beings when administered 
orally, intraperitoneally or by inhalation in doses of 0.01 mg/kg to 500 mg/kg body weight, preferably 0.1 to 

5 1 00 mg/kg, and most preferably 1 0 to 30 mg/kg. 

The compounds of the invention bind to the benzodiazepine receptors and exhibit e.g. anxiolytic and/or 
anticonvulsant effects, or antagonism of the effects of benzodiazepine drugs. Said effects are demonstrable 
by in vitro and in vivo tests, using advantageously mammais, e.g. mice, rats or monkeys, as test objects. 
Said compounds can be applied to them enterally or parenteral^, advantageously orally, or subcutaneously, 

w intravenously or intraperitioneally, for example, within gelating capsules or in the form of aqueous solutions 
or suspensions respectively. The applied dosage may range between about 0.1 and 100 mg/kg/day, pref- 
erably between about 0.5 and 50 mg/kg/day, advantageously between about 1 and 25 mg/kg/dayi The 
applied dosage in vitro may range between 10* and 10- 10 M concentration, preferably between about 10" 7 
and 10-9 M. 

is The benzodiazepine receptor binding properties indicative of the nervous system regulatory activity of 
said new compounds are determined in the receptor binding assay in vitro, e.g. similarly to that in Nature 
266, 732 (1977) or Proc. Nat Sci. USA74, 3805 (1977). When tritiatedflunitrazepam is used, the interaction 
of other drugs with said receptor can be readily assessed thus : Synaptosomal membranes from rat fore- 
brain are incubated at 0-5° for 30 minutes with 0.5 nM tritiated flunitrazepam and various concentrations of 

20 the test substance in a buffer medium maintained at pH 7.5. Solutions of the various concentrations of the 
test substance are prepared by dilution of a 42 mM stock solution in dimethylacetamide-ethanol (1:10) 
with 50 mM pH 7.5 Tris-HC1 buffer. The membranes, containing the receptors with various amounts of 
tritiated flunitrazepam, are filtered onto glass fiber filters, which are then analyzed in a liquid scintillation 
counter. The concentration of the compounds of this invention, required to inhibit the specific binding of 0.5 

25 nM of tritiated flunitrazepam by 50%, i.e. the ICso, is determined graphically. 

In vivo benzodiazepine receptor binding is determined essentially as described in Eur. J. Pharmacol. 
48, 21 3 (1978) and Nature 275, 551 (1978). Test compounds in a corn starch vehicle are administered orally 
or intraperitoneally to mice or rats. Thirty minutes later, 3 H-flunitrazepam (2 nmoles/kg in saline) is injected 
into the tail vein, and the animals are sacrificed 20 minutes after injection of flunitrazepam. The brains are 

30 then assayed by determining radioactivity in a liquid scintillation counter for binding of the radioligand to 
the receptors. A decrease in the binding of 3 H-flunitrazepam in the drug-treated animals (as compared with 
the binding observed in animals treated with vehicle alone) is indicative of benzodiazepine receptor binding 
by the test compound. 

Anxiolytic effects are observed, for example, according to the Cook-Davidson conflict procedure, using 

35 male Wistar rats which are maintained at 80% of normal body weight by dietary-, but not water restriction. 
They are trained to press a lever within a conditioning chamber, also containing a liquid dipper, a house 
light, a speaker and a grid-floor. Both lever and grid are connected to an electrical shock source and the 
chamber is situated in a sound-attenuated room in which a white noise-source is activated during testing, 
in order to mask any extraneous auditory cues. Each session of 47 minutes duration consists of two alter- 

40 nating schedules. The first is a Variable Interval (VI) schedule of 30 seconds, lasting for 5 minutes, during 
which a sweetened, condensed miik reinforcement is delivered following the first lever-press after average 
of 30 seconds have elapsed, and a drug induced decrement of this performance is taken as an indication 
of a neurological deficit Immediately following the Vl-schedule both a 1000 Hz tone and a tight-cue are acti- 
vated, indicating the commencement of the second Fixed Ratio (FR) schedule, lasting for 2 minutes, wherein 

45 the milk reinforcement is delivered concomitant with an electric foot shock immediately following the tenth 
response, thereby establishing a conflict situation. The intensity of said shock ranges between 2.0 and 3.6 
mA, varying with each animal, in order to adjust them to about 25-1 00 responses during this schedule over 
the entire session. A drug-induced enhancement of performance during the FR-schedule is taken as Indi- 
cation of antianxiety effects. This increased performance is measured by the increased number of electric 

so foot shocks taken during six FR sessions lasting 2 minutes each. 

Anticonvulsant effects are observed, for example in the standard Metrazole (pentylenetetrazole) and 
maximal electroschock tests for assessing anticonvulsant activity, e.g. orally in the rat. 

Male Wistar rats (130-175 g) are fasted for 1 8 hours but allowed water as desired prior to testing. The 
test compound is administered in a cornstarch vehicle by oral intubation in a volume of 10 ml/Kg of body 

55 weight One hour after administration of the test compound the animals are administered intravenously 
(caudal vein) a dose of 24 mg/kg of Metrazole in water in a volume of 2.5 ml/kg of body weight The rats 
are immediately placed in plexiglass cylinders and observed for clonic seizures of at least 5 seconds dura- 
tion during the next 60 seconds. The ED50 is the dose at which hatf the animals are protected from Metrazole 
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Induced clonic seizures during the observation periods. 

Benzodiazepine antagonism is measured by the antagonism of the anticonvulsant activity of diazepam 
in the rat Metrazole model. Diazepam (5.4 mg/kg/po) and test compound are administered 1 hour before 
the Metrazole challenge. 

In the maxima! electroschock procedure for assessing anticonvulsant activity in rats, seizures are 
induced by applying 150 mA of electric current for 0.2 seconds through corneal electrodes two hours after 
oral administration of test compound as described for the Metrazole test above. The EDso'is the dose at 
which half the animals are protected from electroschock induced seizures during the 5 second observation 
period. 

The pharmacological benzodiazepine agonist and/or antagonist profile of the compounds of the inven- 
tion can also be determined by measuring their effects on a rat brain membrane preparation on the displace- 
ment of 3 H-flunitrazepam in the presence or absence of gamma-aminobutyric acid (GABA), on the 
enhancement of 3 H-muscimol binding by etazolate, or on the binding by etazolate, or on the binding of 35 S- 
Butyl bicyclophosphorothionate (TBPS). 

Accordingly, the compounds of the invention are useful nervous system active agents, e.g. as ben- 
zodiazepine receptor agonist/antagonists for example in the treatment or management of nervous system 
disorders, such as anxiety, convulsive conditions (epilepsy) or other disorders in mammals responsive to 
said benzodiazepine agonists/antagonists. They are also useful in the preparation of other valuable pro- 
ducts, especially of pharmacologically active pharmaceutical compositions. 

These and other methods are detailed more fully in Woods, J. Pharmacology and Experimental 
Therapeutics, Vol. 231 , No. 3, 572-576 (1 984). 

Compounds which are benzodiazepine agonists include those of formula la wherein X is oxygen, R 2 is 
hydrogen, is 2-furanyl or optionally substituted phenyl and A completes a cycloheptene ring or an 
optionally substituted, preferably N-benzyl substituted, 1,2,5 f &-tetrahydropyridine ring. Specific ben- 
zodiazepine agonists include the compounds of Example 8, 1 0, 1 1 , 12 and 25. 

A mixed benzodiazepine agonists/antagonist of the invention is 2-(2-fluorphenyl)-7,8,9 t 10-tetrahydro- 
[1 ,2,4]triazolo[1 ,5-c]quinazoline-5(6-H)one, set forth in Example 2. 

The compounds of the invention, especially when X is imino or substituted imino, act as adenosine 
antagonists. Adenosine antagonism is assessed by determination of inhibition of adenosine activation of 
adenylate cyclase in vesicular preparations from guinea pig brains essentially as described in J. 
Neurochem. 22, 1 1031 (1974) and J. Neurochem. 38, 1437 (1982). 

A specific adenosine antagonist of the invention is 5-amino-2-{2-furyI)-7,8,9,10-tetrahydro[1,2,4]triazo- 
lo[1 ,5-c]quinazolinemethanesuIfonate. 

The invention relates particularly to compounds of the formulae la-Id, wherein X represents O, S, NH 
or NR ; R is lower alkyi, aryMower alkyl, amino-lower alkyl, or lower alkylamino-lower alkyl, R^ represents 
phenyl or phenyl substituted by one to three groups selected from lower alkyl, lower alkoxy, hydroxy, 
halogeno and trifluoromethyl ; or R, represents a heterocyclic radical bonded by way of a carbon atom, said 
heterocyclic radical being a five or six membered ring which is aromatic or saturated either partially or totally; 
the heterocyclic group being unsubstituted or substituted by hydroxy, lower alkyl or halogen ; and wherein 
R 2 represents hydrogen, lower alkyl, aryMower alkyl, lower alkenyl, aryMower alkenyl, or aryl ; A is a bivalent 
bridging group of atoms selected from C, N, O, and S which form together with the two adjacent carbon 
atoms to which they are attached an optionally substituted, mono- or bicyclic aliphatic carbocyclic, or a 
heterocyclic ring or an optionally substituted mono- or bicyclic heteroatomic ring, the optional substituents 
of which are selected from lower alkyl, lower alkoxy, hydroxy, halogen, halo (preferably fluoro)-lower alkyl, 
lower alkyithio, lower alkylsulfonyl, lower alkylsulfinyl, aryl-lower alkyl, amido, carbonyl, carbo-lower alkoxy, 
and aroyl ; and pharmaceutical^ acceptable salts thereof. 

The invention more particularly relates to compounds of the formulae la-Id, wherein X represents O, 
especially when R 2 represents phenyl or substituted phenyl, NH or NR wherein R represents lower alkyl, 
especially when R t represents an aromatic heterocyclic group or a substituted aromatic heterocyclic group, 
R t represents phenyl or phenyl substituted by one to three groups selected from lower alkyl, for example 
methyl or ethyl ; lower alkoxy, for example methoxy ; hydroxy ; halogeno, for example fluoro or chloro ; and 
trifluoromethyl ; or a 5- or 6- membered aromatic heterocyclic radical bonded by way of a ring carbon atom; 
for example 2- or 3-thienyl ; 2- or 3-furyl ; 2- or 3-pyrroIyl ; 2-, 3- or 4-pyridyl ; 3- or 4-pyrazoIyl, or 2- or 
4(imidazoly!) ; said aromatic heterocyclic radical being unsubstituted or substituted by hydroxy ; by lower 
alkyl, for example methyl or ethyl ; or by halogeno, for example fluoro or by chloro, R 2 represents hydrogen 
or lower alkyl, A has a sufficient number of chain atoms to complete, together with the two carbon atoms 
of the triazolopyrimidine, a cyclohexane, cydopentene, piperideine (especially A 3 -piperideine), tetrahyd- 
robenzoMthiophene (especially 1 ,2,3,4-tetrahydrobenzo[b]thiophene), pyridine, cycloheptene, dihydropyr- 
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role (especially 2,5-dihydropyrrole), isoxazole, oxazole, isothiazole, thiazole, pyrazole, oxthiazole, 
dithiazole, pyrrole, furan, thlophene, oxazine, thiazlne, pyridazine, pyran, thiopyrane, oxathiin, dioxin, dit- 
hiin, pyrazine, pyrimidine or imidazole group and benzocondensated and/or partially saturated benzocon- 
densated derivatives, and the optional substituents of which are selected from lower alkyl, lower alkoxy, 
5 halo-lower alkyl, aryl-lower alkyl or carbo-lower alkoxy, and pharmaceutically acceptable salts thereof. 

The invention relates most particularly to compounds of formulae la-Id wherein R, represents phenyl 
or phenyl substituted by halogeno especially in the ortho or meta positions, particularly fluoro or chloro ; or 
furyl, especially 2-furyI ; R 2 represents hydrogen ; X represents oxygen, especially when R^ represents 
phenyl substituted by halogeno, for example ortho or meta fluoro ; or X represents NH, especially when Ri 
10 is 2-furyl ; and A is a bivalent bridging group of atoms selected from C, N, O, and S which form together 
with the two adjacent carbon atoms to which they are attached a cycfohexene, cyclopentene, piperideine 
(especially A 3 -piperideine), tetrahydrobenzo[b]thiophene (especially 1,2,3,4-tetrahydrobenzo[b]thiophene), 
pyridine, cycloheptene, dihydropyrrole (especially 2,5-dihydropyrrole), pyrazine, pyrimidine or imidazole 
group, and the optional substituents of which are selected from lower alkyl, lower alkoxy, halo-lower alkyl, 
15 aryl-lower alkyl or carbo-lower alkoxy, and pharmaceutically acceptable salts thereof. 

The invention is especially related to the specific compounds mentioned in the examples. 

The compounds of the present invention can be prepared by methods known in the prior art In addition, 
compounds having formula la-Id wherein X=0 or S may be prepared by the following methods. The struc- 
tures shown here will result in compounds of formula la. The corresponding products of forumulas lb-id can 
20 be obtained by utilizing the corresponding starting materials. 

The process may consist of variations of the following steps : 

a) cyclizing a compound of the formula : 



25 



40 



45 



50 



55 



r 1 

A \ Y (II), 



wherein R 1f R 2 , X and ring A are as defined above, one of W 1 and W 2 is NH and the other one of W 1 
and W 2 represents O or NH, by treatment with a base furnishing a nitrogen atom, or 
35 b) cyclizing a compound of the formula : 




/ 

a jj I (in), 



wherein R 1f R 2 and A are as defined above, by treatment with a reactive derivative of carbonic acid, or 
c) to obtain a compound wherein R 2 is hydrogen, reacting a compound of the formula : 

/"N/ CN 

A l] (iv) 

wherein A is as defined above and Z is the radical of a carbonic acid derivative bonded via a nitrogen 
atom, with a hydrazide of the formula : 
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10 



25 



35 



40 




(V) 



wherein R, is as defined above, or 

d) to obtain a compound of formula I wherein R 2 represents hydrogen and X is oxygen, treating a com- 
pound of the formula : 




« A II I (VI), 



wherein Y represents a group capable of being converted to the grouping -N=O0 by an oxidizing 
20 agent, with said oxidizing agent followed by ring closure, or 

e) to obtain a compound of formula 1, wherein R 2 is hydrogen and X is NH, converting a compound of 
the formula : 



a n \ (VII), 

30 Wherein L is selected from halogen, C r Cralkoxy f phenyl-Ci-Cr-alkoxy, mercapto, 0,-Cralkylthio and 
isothiocyanato, by replacing the group L by the grouping NH, or 

f) to obtain a compound of formula I wherein R 2 represents hydrogen, treating a compound of the for- 
mula : 



P 

/ - \ /* v™ 2 

A ! I (viii) 



with a reactive derivative of a carboxylicacid of the formula fy-COOH, and if desired, converting a 
resulting compound into another compound as defined above and/or converting a resulting salt into the 
free compound or into a different salt and/or converting a resulting free compound having a salt forming 

45 group into a salt 

Process a) : The base furnishing a nitrogen atom is e.g. an amine, preferably a tertiary amine, e.g. pyri- 
dine or triethylamine, but may also be ammonia. 

The source of ammonia may be, for example, a carbamate, such as a lower alky! carbamate, for 
example methyl- or ethylcarbamate or ammonium carbonate. Reactions may be run with or without an inert 

so solvent at atmospheric pressure or elevated pressure, for example in a sealed tube. 
Compounds of formula II may be prepared by treating a compound of formula 



55 
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5 




(IX), 



10 wherein W 1 and W 2 independently represent O or NH with ammonia and/or with a reactive derivative of car- 
bonic acid. 

The reactive derivatives of carbonic acid include esters, amides and anhydrides of carbonic acid as 
well as the corresponding thio- or imino-compounds, such as, for example, phosgene, diethylcarbonate, 
thiophosgene, trichloromethyl chloroformate, ethyl carbamate, urea, cyanamide orguanidine. 
is The source of ammonia may be the same as the reactive derivative of carbonic acid, for example a 
lower aikyl carbamate such as ethyl carbamate. 

When W 1 and W 2 represent O, compounds of the formula IX are prepared from an anthranilic ester and 
a hydrazide of the formula V (RjCONHNH^. When W 1 and W 2 represent NH, compounds of the formula IX 
are prepared from an anthranilonitrile and a hydrazidine of the formula 

20 

KiCNHNH 2 



25 or a hydrazidine of anthranilic acid and a nitrile of the formula fyCN. When W 1 represents NH and W 2 rep- 
resents 0, compounds of the formula IX are prepared from an anthranilic hydrazide and a nitrile of the for- 
mula R,CN. When W 1 represents O and W 2 represents NH, IX is prepared from a hydrazidine of an 
anthranilic acid and a reactive derivative of the acid of the formula R,COOH, e.g. a halide thereof, such as 
RjCOCl or RjCOBr or an anhydride of the formula (R 1 CO) 2 0. 

30 Process b) : The reactive derivatives of carbonic acid and the general reaction conditions are those des- 
cribed under process a), a further reactive derivative may be a cyanogen halide, e.g. cyanogen chloride or 
preferably cyanogen bromide. A suitable base may be added to neutralize the hydrohalide formed during 
the reaction such as triethylamine, pyridine or sodium hydroxide. The cyclization preferably occurs in situ 
and may be catalyzed by an acid, such as mineral acids, e.g. hydrochloric acid, or a base such as a trial- 

35 kylamine, e.g. triethylamine. 

The compounds of formula III may be produced according to the method of Potts et al, J. Org. Chem. 
35, 3448 (1970). They may also be prepared by treating a reactive precursor of an anthranilic acid, such 
as an isatoic anhydride, with a hydrazidine of the formula 



R1CHHNH2 

or by reacting a thioamide of the formula 

45 

rJ-NHz 

50 with an anthranilic acid hydrazide 

Process c) : The radical of a carbonic acid Z may be selected from isocyanato or isothiocyanato ; 
-NHC(=0)CMower alkyl or -NHC(=S)Olower alkyl ; or -NHC(=0)N-di-lower-aIkyl or NHC(=S)N-di-lower- 
alkyl or corresponding imido derivatives such as cyanimldo (-NH-CN). 

The reaction takes place preferably in an inert solvent, such as an ether solvent, for example dioxane 
55 or an alcohol solvent, for example 2-methoxyethanol, or a liquid amide, for example dimethyiacetamide. 

When Z represents isocyanato or isothiocyanato ; or -NHC(=0)0-lower alkyl or -NHC(=S)0-lower 
alkyl, the reaction may be performed in the presence of a base such as a tertiary amine, for example 
trimethylamine, triethylamine, and, especially, tripropylamine. The compounds of the formula IV wherein 2 
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represents isocyanato and isothiocyanato may be converted into the corresponding compounds wherein 2 
represents -NHC(=0)0-lower alkyi and -NHC(=S)0-lower aikyl, respectively, by treatment with a lower 
alkanol such as ethanol. 

The compounds of the formula IV wherein 2 represents -NHC(=0)0-lower alky! or -NHC(=S)0-lower 
alkyl may also be formed by treating an o-aminobenzonitrile with lower alkyl chloroformate or thlochlorofor- 
mate, for example ethyl chloroformate or ethyl thiochloroformate. 

The compounds of the formula IV wherein 2 represents NHC(=0)N-di-iower-alkyl or NHC(=S)N-di-lo- 
wer alkyl may be formed by treating the appropriate o-isocyanatobenzonitrile or o-isothiocyanatobenzonit- 
rile with a di-lower-alkylamine such as diethylamine. 

The preferred solvents when 2 represents isocyanato or isothiocyanato are ether solvents, especially 
dioxane and mostly preferred amides, e.g. 1-methyl-2-pyrrolidinone. The preferred solvents when 2 repre- 
sents -NHC(=0)CMoweralkyI or-NHC(=S)CMower alkyl or NHC(=0)N-di-lower alkyl or NHC(=S)N-dMower 
alkyl are alcohols especially 2-methoxyethano! and mostly preferred amides, e.g. 1-methyl-2-pyrroIidinone 
or dimethyiacetamide. The reaction is preferably conducted at temperatures of 0 to 250°C, preferably 20 
to150°C. 

For compounds wherein X denotes NH the starting materials needed are e.g. o-cyanimidobenzonitriles. 
They are described by Wentnip in Tetrahedron 27, 367 (1971) and by Bedford et af. in J. Chem. Soc 1633 
(1959). — 

A believed intermediate step of said cyclisation and integrated part of this process is the double cyc- 
lisation of a compound of the formula X 




(X) 



wherein R t , R 2 , R and ring A are as defined above. 

Process d) : A group capable of being converted to the grouping -N=C=0 by an oxidizing agent may 
be any group that is of significance for the rearrangement reactions such as Hofmann, Curtius or Lossen 
rearrangement, being e.g. carbamoyl, N-hydroxycarbamoyl or azidocarbonyl. 

The oxidizing agent may be, for example, lead tetraacetate or a hypohalite. The hypohalite is preferably 
an alkali metal hypohalite such as sodium hypochlorite or sodium hypobromite. The function is believed to 
undergo e.g. the first stage of the Hofmann reaction (Ber. 14, 2725 (1881)), forming the isocyanate which 
then reacts with the free NH of the triazole. 

Process e) : A compound of formula VII, wherein L denotes halogen, lower alkoxy or aryi-lower alkoxy 
may be hydrolyzed. The hydrolysis is preferably effected by base, for example with aqueous sodium hyd- 
roxide. * 

The 5-haIo compounds may be prepared by reacting a compound of formula I wherein X represents O 
with a reactive halide such as phosphoryl chloride, phenylphosphonic dichloride or phosphorous pen- 
tachloride with or without an inert solvent 

The 5-lower alkoxy or 5-aryl-alkoxy compounds may be prepared from the 5-halo compounds by treat- 
ment with the appropriate alcohol in the presence of base. 

Furthermore, a 5-halo, 5-mercapto or 5-alkylmercapto group in an e-fused 
[1,2,4]triazoIo[1,5-c]pyrimidine is displaced by ammonia or substituted ammonia to form compounds of for- 
mula I wherein X represents NR. The mercapto group may be substituted by lower alkyl, for example a 
methyl group, by reaction of the 5-mercapto compound with e.g. methyl chloride in the presence of a base 
such as sodium hydride. 

The compound of formula VII wherein L represents -SCN may be treated with ammonia or an amine 
H 2 NR, in a polar, aprotic solvent, preferably at or near room temperature. The 5-SCN compounds may be 
prepared from the corresponding 5-thione by treatement of the 5-thione with cyanogen bromide in the pre- 
sence of a base such as, for example, sodium hydride. 

Process f) : A reactive derivative of a carboxylic acid of the formula R^COOH may be selected from 
the corresponding acid halides, e.g. acid chlorides, acid esters, such as lower alkyl esters, iminoethers, imin- 
othioethers, thioamides and, preferably, amidines. 
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The reaction may be performed in an inert solvent, such as an amide, e.g. dimethylacetamide, prefer- 
ably under heating. 

The starting materials of formula VIII may be prepared by reacting a compound of formula IV, wherein 
ring A is as defined above and 2 is selected from the groupings -N=C=S, -N=C=0, -NC-CsN and -N=C=N- 

5 R, with hydrazine or a reactive derivative thereof, e.g. at room temperature in an inert solvent, such as an 
ether, e.g. tetrahydrofuran. Said process is preferred for manufacture of compounds of formula I wherein 
X represents oxygen and, especially, sulfur. 

Furthermore, one resulting compound of formula I may be converted into another compound of the 
invention. For example, the 5-thiono compounds may be converted into the 5-oxo compounds by treatment 

w with a hypohalite salt such as sodium hypochlorite or sodium hypobromite. The 5-imino or substituted imino 
compounds may be hydrolyzed to the corresponding 5-oxo compound with aqueous acid. Compounds I 
wherein R 2 represents hydrogen and X represents oxygen may be converted to compounds wherein R 2 rep- 
resents lower alky], for example by reaction with an alkyl halide in the presence of base, such as sodium 
alkoxide, in an inert solvent, such as dimethyl sulfoxide. 

is In the above-described preparations of the compounds of the invention, the reactions are conducted 
under standard conditions. For example, the reaction mixtures may be cooled or heated to appropriate tem- 
peratures, appropriate solvents and catalysts may be added, and the reaction may be conducted under an 
inert atmosphere. 

The claimed salts and claimed neutral compounds are interconvertable. For example, acid addition salts 

20 may be converted into neutral compounds by treatment with an appropriate base, and neutral compounds 
may be converted into the corresponding acid addition salt by treatment with the corresponding acid. 

The starting marerials for the preparations of the compounds of the invention are either known or may 
be prepared by methods known in the art 

The compounds of formula la-Id are formulated into pharmaceutical compositions comprising an effec- 

25 tive amount of the triazolopyrimidine compounds of formula la-Id or a salt thereof in combination with con- 
ventional excipients or carriers suitable for either enteral or parenteral, such as oral, bronchial, rectal or 
intravenous, administration. Preferred are tablets, dragees and gelatine capsules comprising the active 
ingredient together with a) diluents, e.g. lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, calcium 
phosphates and/or glycine, b) lubricants, e.g. silica, talcum, stearic acid, its magnesium or calcium salt 

30 and/or polyethyleneglycol ; for tablets also, c) binders, e.g., magnesium aluminum silicate, starch paste, 
gelatin, tragacanth, methylcellulose, sodium carboxymethyicellulose and/or polyvinylpyrrolidone ; if des- 
ired, d) dtsintegrants, e.g. starches, agar, alginic acid or its sodium salt, or effervescent mixtures and/or, e) 
absorbents colorants, flavors and sweeteners. Dragee or tablet cores may be provided with suitable coat- 
ings, which may be resistant to gastric Juices. Coating solutions are, for example concentrated aqueous 

35 sugar solutions, which may contain gum arabic, polyvinylpyrrolidone, polyethylene glycol, talcum and/or 
titanum dioxide. Resistant coatings are obtained with lacquer solutions in organic solvents, such as shellac, 
acetylcelullose phthalate or hydroxypropylmethyl cellulose phthalate in ethanol. Dyestuffs or pigments may 
be added for identification of brand name and dose. Capsules are either made from hard gelatine, or they 
are soft, closed capsules made from gelatin and a softener, e.g., glycerin or sorbitol. The hard capsules 

40 contain either umcompressed powder mixtures, e.g. those mentioned under a) and b), or granulates similar 
to those used for tablets. In the soft capsules said active ingredients are preferably dissolved or suspended 
in suitable liquids, such as fatty oils, paraffins or polyethylene glycols. Suppositories are advantageously 
solid, fatty emulsbns or suspensions, containing the active ingredient, for example, in natural or synthetic 
triglycerides, paraffins, waxes and/or polyethylene glycols. 

45 Compositions for parenteral administration are preferably aqueous solutions or suspensions of said 
active substances, but also oily solutions or suspensions thereof, e.g., in nautral or synthetic fatty oils, such 
as sesame oil or ethyl oleate, in suitable ampoules. 

Bronchial compositions are preferably aerosol sprays and may be administered from dispenser such 
as is described in U.S. Patents 4,292,966, 4,174,712, and 4,137,914. The active ingredient is mixed with 

so a propellant such as a hydrocarbon, chlorofluorocarbon mixture, or carbon dioxide. 

Said compositions may be sterilized and/or contain adjuvants, such as preserving, stabilizing, wetting 
or emulsifying agents, solution promoters, salts for regulating the osmotic pressure and/or buffers. They 
may also contain other valuable substances, and are prepared according to convetional mixing, granulating 
or coating methods respectively. They may contain from about 1 0 to 95%, preferably from about 20 to 70% 

55 of the active ingredient Individual unit dosages thereof for a mammal of about 50-70 kg weight may contain 
preferably between about 10 and 200 mg., advantageously about 20 to 100 mg of said active ingredients. 

Having generally described the invention, a more complete understanding can be obtained by reference 
to certain specific examples, which are provided herein for purposes of illustration. Within the Examples, 
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numbering of the ring systems is in accordance with the generally accepted rules of nomenclature. The tem- 
peratures are given in degrees Celsius. 

Examples 

Example 1 : A mixture of ^(S-aminoimidazoi-^yiJ-S-phenyM^^-triazole (8.5 g), 
trichloromethylchloroformate (7.0 g) and dioxane (400 ml) is stirred under nitrogen at 20° for 64 hours. To 
this is added triethylamine (5.15 ml) and the mixture stirred at 20° for4 hours. The solid is collected, washed 
with water and air dried. The product is recrystallized from a mixture of dimethylformamide-ether, digested 
with warm methanol, filtered, washed with ether and oven dried at reduced pressure to afford 2-phenyl- 
[1,2,4]triazolo-[5,1-i]purin-5(6H)one as a hemihydrate, mp above 300°. 

The starting material is prepared in the following way : 

A mixture of 6-hydrazinopurine, prepared as described by Montgomery and Holum, J. Amer. Chem. 
Soc. 79, 2187 (1957), (13.5 g) diphenylether (300 ml), 1 molar p-toluenesulphonic acid in isopropanol (10 
ml) and trimethylorthobenzoate (81 ml) is stirred over 2.5 hours at 180° in a apparatus containing a solvent 
removal trap. The mixture is cooled, diethyl ether(400 mi) added and the resulting solid stirred in hot ethano! 
(200 ml) for several minutes and collected. This product (12.1 g) is heated with 2.5 molar HCI in isopropanol 
for 18 hours at 60°, cooled, collected, washed with a little cold water and stirred 5 minutes with 10 ml of 5% 
aqueous sodium carbonate solution to afford the above triazole, mp 278-280°. The hydrochloride of this 
product melts in the range from 324 to 326°. 

Example 2 : The ethyl carbamate of 3,4,5,6-tetrahydroanthranilonitrile (10 g), o-fluorobenzhydrazide 
(7.94 g), tri-n-propylamine (6.9 ml) and 2-methoxyethanol (170 ml) is stirred at reflux for 18 hours under 
nitrogen. It is cooled to room temperature and the precipitate which forms is collected, washed with ethanoi 
and dried in vacuo. The product, 2-(2-fluoropherryl)-7,8,9,10-teti^ 
5(6H)one, melts in the range of 266 to 268°. 

The ethyl carbamate is prepared in the following way : 
To a solution of sodium (43.5 g) dissolved in absolute ethanoi (550 ml) is added 4-arnino-3-cyano-A 3 -pipe- 
rideine (29.1 g) and diethylcarbonate (280 ml) and the whole stirred at reflux under nitrogen for 2 hours. 
The solution Is ice cooled and glacial acetic acid (1 45 ml) added cautiously followed by water (600 ml). The 
aqueous layer is extracted with ether several times and the extract dried over magnesium sulphate and con- 
centrated to dryness at reduced pressure to afford an oil which gradually crystallizes. It is used without 
farther purification (42.2 g). 

Example 3 : When 2-furoic acid hydroxide is substituted for o-fluorobenzhydrazide in Example 2, 2-(2- 
foryO-7,8,9,ir>tetrahydro-t1,2,4]-Wazolo[1,5-c]quinazolin-5(6H)one is obtained as a white solid, mp 327- 
330° with decomposition, in 60% yield. 

Examp|e4: A mixture of the ethylcarbamate of 3,4,5,6-tetrahydroanthranilonitrile (8.5 g), o-methylami- 
nobenzhydrazide (7,2 g) and 1-methyi-2-pyrrolidone (80 ml) is stirred under nitrogen at reflux for 1 6 hours, 
cooled, diluted with water (300 ml) and the precipitated solid collected, washed with water and pressed dry 
on the filter. It is washed with ether (100 ml) and oven dried. The free base is suspended in methanol and 
treated with an equimolar quantity of methanesulphonic acid. The methanesolphonate salt of 2-{2- 
methylaminophenyl)-7,8,9 l 1Wetrahydro-f1 i 2,4]triazolo[1,5-cIquin^ crystallizes, mp 257- 

260°, in 36% yield. 

Example 5 : When 3-chlorobenzhydrazide is substituted for o-fluorobenzhydrazide in Example 2, 2-{3- 
ch!orophenyi)-7,8,9 l 10-teta^ j s obtained and purified by 

recrystallization from 2-methoxyethanol, mp 342-346° dec. in 50% yield. 

Example 6 : A mixture of o-fluorobenzhydrazide (8.56 g) 1-amino-2-cyano cyclopenten-1-ylethylcarba- 
mate (10 g, prepared as described by House et aL, J ACS. 84, 3139-3147 (1962)), 2-methoxyethanol (1 85 
ml) and tri-n-propylamine (7.4 ml) is stirred under nitrogen at reflux for20 hours, cooled and treated gradually 
with water to induce crystallization. It is collected, washed with water, dried and recrystallized from ethanoi 
to afford 8,9-dihydro-2-(2-fluorophenyl)^ meiting ln 

the range 251 to 253°, in 68% yield. 

Example 7 : When 2-furoic acid hydrazide is substituted for o-fluorobenzhydrazide in Example 6, 8, 9- 
dihydro-2-(2-furyl)-7H-cy^ is obtained, mp 297-299°, in 

53% yield. 

Example 8 : A mixture of ethylcarbamate of N-benzyl-3-cyano-4-amino-A 3 -piperideine (8.2 g), o- 
fluorobenzhydrazide (84.43 g), 2-methoxyethanol (96 ml) and tri-n-propylamine (3,9 ml) is stirred at reflux 
under nitrogen for 42 hours. It is cooled and the precipitated solid collected, washed with ethanoi, dried and 
recrystallized from 2-methoxyethanol to afford pure 9-benzyl-2-(2-fluorophenyl)-7 I 8,9,10-tetrahyd- 
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ropyrido[3,4-e][1 ,2i4]triazolo[1,5-c]pyrimidin-5(6H)one, melting in the range 256 to 259°. When treated with 
an equimolar quantity of methanesulphonic acid in methanol, the free base is converted to the methanesul- 
phonate salt (38%) mp 306-309° after recrystallization from 1 : 1 dimethylacetamide-methanol mixture. 

The above ethyl carbamate derivative is prepared by the method described in Example 2 from N-ben- 
zyl«3-cyano-4-amino-A 3 -piperideine (Taylor et al., Tetrahedron 23, 855-890 (1967)) and is obtained as an 
oO in 94% yield. 

Example 9 : When the ethylcarbamate of Example 8 is replaced by N,N'-dicarbethoxy-3-cyano-4-ami- 
no-A^piperideine, 9-canbethoxy-2-(2-fluoropheny!)-7 I 8,^ ,2,4Hriazolol1 ,5- 

c]pyrimidin-5(6H)one is obtained, mp 307-311° with decomposition, in 46% yield. 

The bis-urethane starting material is prepared in the following way : 

To a solution of sodium ethoxide in ethanol, prepared from 40.2 g of sodium dissolved in 500 ml of abso- 
lute ethanol, is added 3-cyano-4-amino-A 3 -piperideine (26.9 g, prepared as described by Bachmann and 
Barker, J. Amer. Chem. Soc. 69, 1535 (1947)) and the whole refluxed 1 hour under nitrogen. Diethyicarbo- 
nate (1 05 ml) is added and the whole stirred at reflux for 2 hours under nitrogen, cooled to room temperature 
and glacial acetic acid (20 ml) followed by water (1 .3 1) is added cautiously. The resulting solution is extracted 
with ether (4 x 500 ml) and the ether extracts concentrated to about 600 ml, dried over magnesium sulphate 
and concentrated at reduced pressure to a syrup. Trituration with ether causes precipitation of some solid 
and concentration of the etheral mother liquor yields a second crop of product, mp 170-172°, suitable for 
further work. The yield is 68%. 

Example 10 : A mixture of the ethylcarbamate of N-benzyl-3-cyano-4-amino-A 3 -piperideine (5.3 g), ben- 
zhydrazide (2.53 g), diemthylacetamide (70 ml) and diisopropylethyl amine (0.5 ml) Is stirred at reflux under 
nitrogen for 18 hours, ft is concentrated to dryness at reduced pressure, triturated with isopropanol and the 
resulting solid collected, dried and recrystallizedfrom 2-methoxy-ethanol to afford pure 9-benzyI-2-phenyi- 
7,8,9,1 r>tetrahydropyrido[3,4-eH1,2,4]triazolo[1 f 5-c]pyrimidin-5(6H) mp 257-259° (72% yield). 

Example 11 : A mixture of the ethylcarbamate of N-ben2yl-3-cyanc-4-amino-A 3 -piperideine (10 g) t p- 
fluorobenzhydrazide (4.41 g) and 1-methyl-2-pyrrolidine (80 ml) is stirred at reflux under nitrogen for 20 
hours. It is evaporated at reduced pressure to remove most of the solvent, then diluted with isopropanol 
(1 00 ml) and stirred one-half hour. The precipitated product is collected, washed with isopropanol and dried. 
It is converted to the p-toluenesulphonate salt by treatment with an equimolar amount of p-toluenesulphonic 
acid in methanol. The salt Is suspended In 2-methoxyethanol, filtered and converted back to the free base 
in dilute ammonium hydroxide in 42% yield. The pure 9-benzyI-2-(4-fluorophenyl)-7,8,9,10-tetrahyd- 
ropyrido[3,4-e][1 t 2,4]triazolo[1 f 5-c]pyrimidin-5(6H) one melts in the range 252 to 256°. 

Example 12 : When 4-chlorobenzhydrazide is substituted for benzhydrazide in Example 10, 9-benzyl- 
2^4^hlorophenyl)-7 f 8 f 9 t 10-tetrahydropyrido[3,4-e][1 > 2,4]triazolo [1 ,5-c]-pyrimidin-5(6H)one is obtained, 
melting in the range 250 to 256°, in 54% yield. 

Example 13 : When 3-fIuorobenzhydrazide is substituted is substituted for p-fluorobenzhydrazide in 
Example 11, 9-benzyl-2-{3-fluorophenyl)-7,8 l 9 f 10 tetrahydropyrido[3,4-e][1,2,4]triazolo[1 ,5-c]pyrimidine- 
5(6H)one is obtained and purified as the methanesulphonate salt After recrystallization from a mixture of 
dimethylacetamide and methanol, it melts in the range 299 to 302° and is obtained in 30% yield. 

Example 14 : A mixture of N.N'-dicarboethoxy-S-cyano^amino-A^piperideine (18.5 g), 2-furoic acid 
hydrazide (8.73 g), 2-methoxyethanol (220 ml) and tri-n-propylamine (90 mi) is refluxed under nitrogen for 
18 hours. It is cooled, concentrated at reduced pressure to a thick slurry, diluted with water (500 ml), stirred 
for 1 hour and the solid collected, washed with methanol and air dried. The 9-carbethoxy-2-(2-furyI)- 
7,8,9,1Q^tetrahydropyridoP,4-eH1r^ thus obtained, (11.1 g) decom- 

poses in the range from 316 to 320°. 

Example 15 : A suspension of 9-carbethoxy-2-(2-fluorophenyl)-7,8,9,10-tetrahydropyrido[3.4-e] 
[1 I 2,4]triazolo[1 i 5-c]pyrimidin-5(6H)onefrom Example 9 (15.4 g) in 2-methoxyethanol (145 mi) and 4 normal 
aqueous sodium hydroxide (73 ml) is stirred under nitrogen at 120° for 16 hours. The cooled reaction mixture 
is gradually brought to pH6 with dilute hydrochloric acid under stirring. The solid material Is collected, rec- 
rystallized from 2-methoxypropano! and dried in vacuo at 100° for 20° hours. The pure 2-(2-fluorophenyl)- 
7,8,9JO-tefrahydropyridop,4-e][1,2 t 4]triazolo[1,5-c]-pyrimidin-5(6H thus obtained melts in the range 
from 254-257° (68% yield). 

Example 16 : By the method described in Example 15, 2-(2-furyl)-7 f 8,9 l 10-tetrahydropyrido[3,4-e] 
[1,2 f 4]triazoIo[1 f 5-c]pyrimidin-5(6H)one is obtained from the urethane of Example 14, melting in the range 
240 to 245° (72% yield). 

Example 17 : To a solution of 2-(2-fiuoropheny!)-7,8 1 9,ir>tetra^ 
c]pyrimidin-5(6H)one (1.03 g, Example 15), triethyiamine (0.9 ml) and 1-methyl-2-pyrrolidinone (18 ml) 
under nitrogen and magnetic stirring in an ice bath is added benzoyl chloride (0.83 g). It is stirred at room 
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temperature for 48 hours, then diluted with water and extracted with ethyl acetate. The insoluble material 
is collected, washed with ether and air dried to afford pure 9-benzoy1-2-(2-fiuorophenyl)-7 l 8,9,10-tetrahyd- 
ropyrido[3,4-e][1 ,2,4]triazolo[1 ,5-c]pyrimidin-5(6H)one, In 83% yield, melting at 342 to 344°. 

Example 18 : A mixture of 2-(2-fIuorophenyl)-7 t 8,9,10-tefrahydropy 
midin-5(6H)one (80.57 g, Example 1 5) and phenylacetylchloride (3 ml) is heated under nitrogen at 120° for 
4 hours. The mixture is diluted with ether (30 ml) and the solid collected, washed with ether and air dried 
to afford pure S-phenyiacetyl^^-fluorophenylK^.gj 0-tetrahydropyrido[3,4-el[1 ,2,4]triazolo[1 ,5-c]pyri- 
midin-5(6H)one, mp 310-313°, in 85% yield. 

Example 19 : A mixture of 2-(2-fIuorophenyl)-7,8,9,1(Metrahydro^ 
midin-5(6H)one (0.57 g, Example 15) and phenylisocyanate (3 ml) is heated at 120° for 4 hours, cooled 
and the resulting solid triturated with ether (30 mi), filtered, washed with ether and dried. The pure 9-phe- 
nyiureido-2-(2-fluorophenyl)-7,8,9,1^ is thus obtained, mp 

291-293°, in 89% yield. 

Example 20 : A mixture of ethylcarbamae of N-methyl-3-cyano-4-amino-A 3 -piperideine (14.6 g), o- 
fluorobenzhydrazide (10.78 g), tri-n-propylamine (9.5 ml) and 2-methoxyethanol (230 ml) is stirred at reflux 
under nitrogen for 66 hours, cooled and concentrated to a small volume at reduced pressure. The residue 
is triturated with isopropanol and the resulting solid collected, washed with methanol and dried. The solid 
is taken up in methanol, treated with an equimolar quantity of methanesulphonic acid and the resulting salt 
collected and air dried in vacuo to afford pure 2-(2-fiuorophenyl)-9-methyl-7 f 8,9,10-tetrahydropyrido[3,4-e] 
{1 ,2,4]triazolo[1 ,5-c]-pyrimidin-5(6H)one methanesulphonate, mp 285-287°, in 41 % yield. 

The starting material is prepared by the method described in Example 2 from N-methyl-3-cyano-4-A 3 - 
piperideine, prepared as described by Cologne et al., Bull. Soc. Chim. France, 1963, 2264-2270, in 86% 
yield. 

Example 21 : When the ethyl carbamate of N-ethyl-3-cyano-4-amino-A 3 -piperideine is substituted for 
the N-methyl compound of Example 20, 9-ethyl-2-(2-fluorophenyI)-7,8 f 9,10-tetrahydropyrido-{3,4-e] 
[1 ,2,4Jtriazolo[1 l 5 i -c]-pyrimidin-5(6H)one methanesulphonate is obtained, mp 1 84-286°, in 48% yield. 

The ethyl carbamate is prepared by the method described in Example 2 from N-ethyl-S-cyano^A^pi- 
perideine, prepared as described by Cologne et aL, Bull. Soc. Chim. France, 1963 , 2264-2270, in 81 % yield. 

Example 22 : When the ethyl carbamate of N-isopropyl-3-cyano~4-amino-A 3 -piperideine is substituted 
for the N-methyl compound of Example 20, 2-(2-fIuorophenyl)-9-isopropyl-7,8,9,10-tetrahydropyrido[3,4-e] 
[1 ,2,4]triazolo[1 f 5-c]-pyrimidin«5(6H)one methanesulphonate is obtained, mp 300-303°, in 62% yield. 

The ethyl carbamate used as starting material is prepared from N-isopropyl-3-cyano-amino-4-A 3 -pipe- 
rideine as described in Example 2. This amino compound is prepared from N-isopropyi bis-(0-cyanoethyl) 
amine as described by Cologne et al., Bull. Soc. Chim. France, 1963 , 2264-2270. The amine is prepared 
by reaction of isopropylamine in water with two moles of acrylonitrile at ambient temperature over 4 days 
in almost quantitive yield. The material is extracted with ether, the ether solution dried over magnesium sul- 
phate and concentrated to a heavy oil. All intermediates are oils and require no further purification. 

Example 23 : When the ethyl carbamate of N-p-phenethyl-S-cyano^amino-A^piperideine is substi- 
tuted for the N-methyl compound in Example 20, 2-(2-fluorophenyI)-9-p-phenethyi-7 t 8,9 f 10-tetrahyd- 
ropyrido[3,4-e][1 f 2,4]lriazolo[1,5-c]pyrimidin-5(6H)^ methanesulphonate is obtained, mp 167-171°, in 
38% yield. 

The ethyl carbamate starting material was prepared in the same manner as the ethyl carbamate in 
Example 22, except that p-phenethylamine is substituted for isopropylamine. 

Example 24 : When the ethyl carbamate of 1-benzyl-3-amino4-cyano-2-methyl-A 3 -pyrroline is substi- 
tuted for the ethyl carbamate of the N-benzyl compound in Example 1 1 , 8-benzyl-2-(2-fluorophenyl)-7-me- 
thy^g-dihydro-BH-p^ is obtained, mp 290-293°, after 

recrystallization from 2-methoxyethanol, in 36% yield. 

The ethyl carbamate intermediate is prepared from 3-amino-1-benzyI-4-cyano-2-methyl-A 3 -pyrroline 
(Cavalla, J. Chem. Soc. 1962, 4664) as described in Example 2. 

Example 25 : A mixture of the ethyl carbamate of 1-amino-2-cyano-cyclohept-1-ene (11.6 g), o- 
fluorobenzhydrazlde (8.74 g) and 1-methyi-2-pyrrolidone (140 ml) is stirred at reflux under nitrogen for 18 
hours, cooled and triturated with water to produce solid material. It is recrystallized from (±)1-methoxy-2- 
propanol to afford pure 2-(2-fluorophenyl)-8,9,10 t 11-tefrahyd^ 

midin-5(6H)one, mp 257-259°, in 63% yield. " 

The starting material ethyl carbamate is prepared from 1-amino-2K;yanocyclohept-1-ene (Kruger, J. 
Organometal. Chem. 9, 125 (1967) as described in Example 2. 

Example 26 : A mixture of ethyl carbamate of 4-amino-3-cyanopyridine (81 .3 g), o-fluorobenzhydrazide 
(1.05 g), 2-methoxyethanol (15 ml) and tri-n-propylamine (0.9 ml) is heated at reflux under nitrogen for 66 
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hours. One-half of the solvent is removed by evaporation at reduced pressure and the mixture is then cooled, 
filtered and the precipitate washed with ethanol and dried. After re crystallization from dimethylacetamide- 
ethanol, it is treated with an equimolar quantity of methanesulphonic acid in methanol and the salt precipi- 
tates by addition of ether. The product, (43%) 2-(2-fluorophenyl)-pyrido[3,4-e] 

5 [1,2 v 4]triazolo[1,5-c]pyrimidin-5(6H) one methanesulphonate, melts in the range 290 to 293°. 

The starting material ethyl carbamate is prepared in the following way : To a heterogeneous mixture of 
4-amino-3-cyanopyrldine (1 2. g), sodium bicarbonate (1.9 g) and methyl ethyl ketone (30 ml) is added under 
nitrogen and stirring ethyl chloroformate (1.9 ml). It is refluxed under nitrogen for 20 hours, filtered free of 
inorganic solid and the filtrate concentrated at reduced pressure. The residual solid is recrystallized from 

10 chlorobenzene-cydohexane to give the desired carbamate, melting in the range 108-120°. This is suitable 
for the next step. 

Example 27 : The methyl carbamate of 2-amino-3-cyano-4,5 i 6,7-tetrahydrobenzo(b)thiophene (7.08 g), 
2-fiuorobenzhydrazide (4.66 g), 2-methoxyethanol (100 ml) and tri-n-propylamine (3 ml) are refluxed under 
nitrogen for 19 hours. The mixture is cooled and the precipitate collected. The mother liquor is treated with 

15 methanol (100 ml) and refrigerated 24 hours to produce a second crop of solid. The combined material is 
recrystallized from 2-methoxyethanol and dried 20 hours at 100°/0.01 mm to afford 2-(2-fluorophenyl)- 
8,9,10,1 1-tetrahydro(1)benzothieno[3,4-e][1,2 l 4]friazolo[1,5^]pyrimidin-5(6H)one, which decomposes 
above 316°. The yield is 50%. 

The starting material carbamate is prepared in the following way : 

20 To a solution of 2-amino-3-cyano-4,5,6,7-tetrahydrobenzo(b)thtophene (8.9 g, prepared as described 
by Gewald et al., Chem. Ber. 99, 94 (1966)), in methyl ethyl ketone (150 ml) is added sodium bicarbonate 
(5 g) followed by methyl chloromate (4.2 ml) and the whole stirred at 80° under nitrogen for 20 hours. It is 
filtered free of inorganic solid while hot and the filtrate concentrated to dryness at reduced pressure. The 
residue is recrystallized from chlorobenzene-cydohexane to afford the pure methyl carbamate, mp 162- 

25 164°, in 66% yield. 

Example 28 : When the methyl carbamate of 2-amino-3-cyano-4,5-dimethyithiophene is substituted for 
the carbamate in Example 27, 2-(2-fluorophenyI)-8,9-dimethylthieno[3 ? 4-e][1 f 2 r 4]triazolo[1 f 5-c]^yrimidin-5 
(6H)one is obtained, which decomposes above 330°, in 83% yield. 

The starting methyl carbamate is obtained from the aminonitrile (prepared by the method of Gewald et 
30 al., loc. cit) as described in Example 27., mp 155-157° after recrystallization. 

Example 29 : In a pressure vessel is placed 30 ml of ammonium hydroxide saturated with ammonia at 
0° and 5^chloro-2-(2-furyl)-7,8,9,10-tetraty (0.63 g) and the whole is 

heated at 150° for 6 hours. The mixture is cooled and the precipitate collected, washed with methanol and 
recrystallized from 2-methoxyethanol. The free base is converted with methanesulphonic acid in isop- 
35 ropanol to the salt and precipitated with ether. The pure 5-amino-2^2-furyl)-7 f 8 f 9,10-tetrahydro[1,2,4] 
triazolo[1,5-c]quinazoline methane sulphonate melts in the range 269 to 271°. It is obtained in 38% yield. 

The starting chloro compound is prepared as follows : 

To a solution of phosphorous pentachloride (0.1 g) in phosphoryl chloride (13.7 ml) is added 2-(2-fu- 
ryl)-7,8,9, 1 0-tetrahydro[1 ,2,4] triazo!o[1 ,5-c]quinazolin-5(6H)one (Example 3, 0.64 g), the mixture stirred for 

40 5 minutes and pyridine (0.41 g) added dropwise. It is heated at 1 1 0° for 1 7 hours and then concentrated to 
dryness at reduced pressure. The residual solid is suspended in ethyl acetate (100 ml) and the mixture 
washed with cold 2N hydrochloric acid (3 x 30 ml). The organic layer Is dried over sodium sulphate and 
concentrated to dryness at reduced pressure to yield a white solid suitable for the next step, in 93% yield. 
Example 30 : A mixture of 3-(5-aminoimidazoM-yl)-5-phenyl-1 l 2 l 4 triazole (11.3 g, from Example 1), 

45 methanol (200 ml) and cyanogen bromide (5.25 g) is stirred under nitrogen for 2 hours at 40°. it is cooled 
and the solid collected, dissolved in 10 N sodium hydroxide solution, filtered and precipitated by addition 
of glacial acetic acid to pH 5. The solid is washed with water, stirred in a mixture of methanesulphonic acid 
in methanol for one-half hour and collected (1.39 g), mp > 350°. After drying at room temperature and high 
vacuum, the hemihydrate of 5-amino-2-phenyl-[1,2,4]triazoIo[5,1-i]-purine is thus obtained. 

so Flunitrazepam binding studies were undertaken with the compounds of Examples 1 , 2, 4-9, 13 and 15- 
30. The results thereof are set forth in the Table below as IC50 in nanomolar values. 
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Example 31 : A mixture of 2-(2-f!uoropheny!)-7 t 8,9 f 10-tetrahydro[1 r 2,4]triazoIo[1 r 5-c]qiJinazolin- 
5(6H)one, (Example 2 T 1.4 g), and sodium methoxide (400 mg) is dissolved in dry dimethylsulphoxide (80 
ml) under nitrogen at 85°, stirred at 50° for 30 min. and then treated dropwise with methyl iodide (0.7 ml) 
in dimethylsulphoxide (20 ml). It is allowed to stir another hour at 50°, then quenched in ice-water and the 

5 resulting white precipitate collected, washed with water and dried at 1 00° under vacuum. It is recrystallized 
from 2-methoxyethanol to afford pure 2-(2-fiuorophenyi>6-memyl-7 l 8 l 9 I 10-tetrahydro[1,2 I 4]tria2olo[1 l 5- 
c]quinazolin-5(6H)one, mp 236-239°. 

Example 32 : To a suspension of 50% sodium hydride in oil (300 mg) in dry dimethylformamide (1 6 ml) 
is added 3-(2-amino-pyrazin-3-yl)-5-(2-furyl)-1 l 2 l 4-triazole (1.37 g) and the whole stirred under nitrogen at 

io 60° until a solution forms. To this is added cyanogen bromide (700 mg) in dimethylformamide (9 rnl) and 
the whole stirred under nitrogen over 66 hours at 60°. It is cooled to 0° and the solid collected, washed with 
dimethylformamide, water, then ethanol and finally ether and air dried. It is recrystallized from 
dimethylacetamide (70 ml) to which methanol (50 ml) is added to form pure 5-amino-2-(2-furyl)-pyrazino[2,3- 
- e][1,2,4]-triazoIo[1,5-c]-pyrimidine, melting in the range 347-351°. 

is The starting material triazole is prepared in the following manner : To a suspension of sodium ethoxide, . 
prepared from sodium (460 mg) in dry ethanol (20 ml) is added 2-furylcarboxamidine hydrochloride (2.9 g) 
in ethanol (20 ml) under nitrogen and after 5 min. stirring it is filtered and the filtrate added to a mixture of 
2-aminopyrazine-3-carbohydrazide (3.1 g), ethanol (10 ml) and chlorobenzene (40 ml). It is heated under 
nitrogen in an apparatus with a solvent separator at 120° until no more solvent distills, then heated 18 hours 

20 at reflux The mixture is cooled, filtered and the solid washed with methanol (3 x 30 ml) and recrystallized 
from 2-methoxyethanol to afford the pure triazole, mp 247-250°. 

The starting material hydrazide is prepared by reaction of methyI-2-aminopyrazine-3-carboxyiate with 
hydrazine hydrate at 80° for 1 hour. The methyl ester is prepared by reaction of 2-aminopyrazine-3-car- 
boxylic acid with methanol containing concentrated sulphuric acid over 3 days, mp 167-170°. 

25 

Claims 

Claims for the Contracting States BE CH DE FR GB IT LI LU NL SE : 

30 

1. A compound of the formula 



35 




(la), 



its tautomers and pharmaceutical^ acceptable salts wherein 
Xis O, S, NH or NR; 

R is C r C7-aIkyl, Ca-Cy-alkenyl, C^-Cr-alkynyl, wherein the unsaturated bonds of the alkenyl and alkynyl 
45 groups are separated from the N atom of X by at least one saturated carbon atom, (VGr tyd oalkyl or aroma- 
tic ring-Ci-Cr-alkyl wherein the aromatic ring is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring mem- 
bers having at least one heteroatom selected from O, N and S, but not more than one O and S atom, all of 
the foregoing C r C7-alky] groups being optionally interrupted by a heteroatom selected from O, N or S ; or 
R is hydroxy, hydroxy-C r C4-alkyl, phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having 
so at least one heteroatom selected from O, N and S, but not more than one O and S atom, or the group - 
C(=NH)-NH2 ; 

Rj is phenyl, naphthyl, pyridyl, thienyi, fury!, pyrrolyi, thiazolyl, isothiazolyl, oxazolyl, imidazolyi, 
pyrazdyi , 1 ,2,3-or 1 ,2,4-triazolyl, tetrazolyl, pyrimidinyl, quinolyl, isoquinolyl, pyrroiinyt , pyrrolid inyi , dihydro- 
ortetrahydrofuranyl, dihydro-ortetrahydrothienyl, pyranyl, piperidinyi, morpholinyl, pyrazolinyl, thiazolinyl, 
55 oxazolinyl, triazolinyl, or riboturanosyl, these groups R 1 being unsubstituted or substituted by halogen, C r 
Cralkyl, halo-CrCralkyl, hydroxy, C r Cralkoxy, hydroxy-C r Cralkyi, amino, mono- ordhCi-Cr-alkylami- 
no, Ci-Cr-alkoxycarbonyl, carbamoyl, or CVCralkylcarbamoyl ; 

R 2 is hydrogen, ^-Cr-alky!, hydroxy-CrCr-alkyl, Cj-Cralkenyl, aryi-CrCr-alkyi. aryl-Cj-Cr-alkenyl or 
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ary! wherein aryl is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having at least one 
heteroatom selected from 0, N and S, but not more than one O or S atom ; 

A is a bivalent bridging group containing chain atoms selected from C, O, N and S which forms together 
with the two adjacent carbon atoms to which the chain is attached a cyclohexene, cyclopentene, piperideine, 
tetrahydrobenzo[b]thiophene ( pyridine, cycloheptene, dihydropyrrole, isoxazole, oxazole, isothiazole, 
thiazole, pyrazole, oxathiazole, dithiazole, pyrrole, furan, thiophene, oxazine, thiazine, pyridazine, pyran, 
thiopyran, oxathiin, dioxin, dithiin, pyrazine, pyrimidine or imidazole, a benzocondensated derivative 
thereof, or a partially saturated benzocondensated derivative thereof, these groups A being unsubstituted 
or substituted by C r CraJkyI f Ci-Cralkoxy, hydroxy, halogen, halo-C^Cr-alky!, nitro, amino, CrCr-alkyl- 
thio, Ci-CValkylsulfonyl, C r CralkyIsurfinyl, aryl-C r Cralkyl wherein aryl is phenyl, naphthyl or aromatic 
heteroaryl with 5-7 ring members having at least one heteroatom selected from O, N or S, but not more 
than one O or S atom, amido, carbamoyl, C r C7-a!koxycarbonyl or benzoyl. 

2. A tautomer of a compound of the formula la according to claim 1 represented by the formulae : 



3. A compound according to claims I or 2 of the formulae la-Id, wherein X represents O, S, NH or NR; 
R is Ci-Cr-alkyl, aryl-C^-Cralkyi wherein aryl is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring mem- 
bers having at least one heteroatom selected from O, N and S, but not more than one O or S atom, amino- 
CrCr-alkyi, or Ct-C^lkylamino-CrCralkyl ; represents phenyl or phenyl substituted by one to three 
groups selected from C^Cr-alkyl, C^-Cralkoxy, hydroxy, halogen and trifluoromethyl ; or R, represents a 
heterocyclic radical bonded by way of a carbon atom, said heterocyclic radical being pyridyi, thienyl, fury!, 
pyrrolyl, thiazolyl, isothiazolyl, oxazolyl, imidazolyl, pyrazolyl, 1,2,3- or 1,2,4-triazolyl, tetrazolyl, pyrimidinyl, 
quinolyl, isoquinolyl, pyrrolinyl, pyrrolidinyl, dihydro-or tetrahydrofuranyl, dihydro- or tetrahydrothienyl, 
pyranyl, piperidinyl, morpholinyl, pyrazolinyl, thiazolinyl, oxazolinyl, triazolinyl, or ribofuranosyl, said 
heterocyclic group being unsubstituted or substituted by hydroxy, C r Cralkyl or halogen ; R2 represents 
hydrogen, Cj-CValkyl, aryl-C r Cralkyl, CrCValkenyl, aryl-Cz-Cralkenyi or aryl wherein aryl is phenyl, 
naphthyl or aromatic heteroaryl with 5-7 ring members having at least one heteroatom selected from O, N 
and S, but not more than one O or S atom ; A is a bivalent bridging group of atoms selected from C, N, O, 
and S which forms together with the two adjacent carbon atoms to which A is attached a cyclohexene, cyc- 
lopentene, piperideine, tetrahydrobenzo[b]thiophene, pyridine, cycloheptene, dihydropyrrole, isoxazole, 
oxazole, isothiazole, thiazole, pyrazole, oxathiazole, dithiazole, pyrrole, furan, thiophene, oxazine, thiazine, 
pyridazine, pyran, thiopyran, oxathiin, dioxin, dithOn, pyrazine, pyrimidine or imidazole, a benzocondensated 
derivative thereof, or a partially saturated benzocondensated derivative thereof, these groups A being 
unsubstituted or substituted by C,-Cralkyl, C r Cralkoxy, hydroxy, halogen, halo-d-Cr-alkyl, (VCValkyl- 
thk>, ^-Cy-alkylsulfonyl, Ci-Cy-alkylsulfinyl, aryl-d-Cralkyl wherein aryl is phenyl, naphthyl or aromatic 
heteroaryl with 5-7 ring members having at least one heteroatom selected from O, N and S, but not more 
than one O orS atom, amido, carbamoyl, C r C7-alkoxycarbonyI or benzoyl ; and pharmaceutically accept- 
able salts thereof. 

4. Acompound according to claims 1 or2 of the formulae la-Id, wherein X represents O, NH or NR whe- 
rein R represents Cl-Cralkyl ; R t represents phenyl or phenyl substituted by one to three groups selected 
from CrCr-alkyl, Ct-Cralkoxy, hydroxy, halogen and trifluoromethyl ; or R, is 2- or 3-thienyl, 2- or 3-furyl, 
2- or 3-pyrrolyl, 2-, 3- or 4-pyridyl, 3- or 4-pyrazolyl, or 2- or 4-imidazolyl, said heterocyclic radical being 
unsubstituted or substituted by hydroxy, CrCValkyl or halogen ; R 2 represents hydrogen or CrCr-alkyl ; 
and A is a bivalent bridging group of atoms selected from C, N, 0 and S which forms together with the two 
adjacent carbon atoms to which A is attached a cyclohexene, cyclopentene, piperideine, tetrahydrobenzo[b- 
Jthiophene, pyridine, cycloheptene, dihydropyrrole, isoxazole, oxazole, isothiazole, thiazole, pyrazole, 




(lb) 



(Ic) 



(Id) 
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oxathiazole, dithiazole, pyrrole, furan, thiophene, oxazine, thiazine, pyridazine, pyran, thiopyran, oxathiin, 
dioxin, dithiin, pyrazine, pyrimidlne or imidazole, a benzocondensated derivative thereof, or a partially satu- 
rated benzocondensated derivative thereof, these groups A being unsubstituted or substituted by C r C7-al- 
kyi, Ct-Cralkoxy, halo-C r C7-alkyI» aryl-C r CralkyI wherein aryl is phenyl, naphthyl or aromatic heteroaryl 
5 with 5-7 ring members having at least one heteroatom selected from O, N and S, but not more than one O 
or S atom, or Cj-Cr-alkoxycarbonyl ; and pharmaceutical ly acceptable salts thereof. 

5. A compound according to claims 1 or 2 of the formulae la-Id, wherein X represents O or NH ; rep- 
resents phenyl, phenyl substituted by halo in the ortho or meta position, or 2-furyl ; R 2 represents hydrogen; 
and A is a bivalent bridging group of atoms selected from C, N, O, and S which forms together with the two 

10 adjacent carbon atoms to which A is attached a cyclohexene, cyclopentene, piperideine, tetrahydrobenzo[b- 
]thiophene, pyridine, cycloheptene, dihydropyrrole, pyrazine, pyrimidlne or imidazole, these groups A being 
unsubstituted or substituted by CrCy-alky!, C^T-alkoxy, halo-Ct-Cralkyl, aryl-CrCr-alkyl wherein aryl is 
phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having at least one heteroatom selected from 
O, N and S; but not more than one O or S atom, or Ci-Cr-alkoxycarbonyl ; and pharmaceutical^ acceptable 

15 salts thereof. 

6. A compound according to claim 1 of the formula la wherein X is oxygen, is fiuorophenyl and A is 
-(CH^s-, and pharmaceutical^ acceptable salts thereof. 

7. A compound according to claim 1 of the formula la wherein X is NH, R t is 2-furyl and A is -(CH^-, 
and pharmaceutical^ acceptable salts thereof. 

20 8. 9-Benzyl-2-phenyl-7,8,9,10-tetrahydropyrido[3,4-e][1 f 2 t 4]- triazolo[1,5-c]pyrimidin-5(6H)one and 

pharmaceuticaJly acceptable salts thereof according to claim 1 . 

9. g-Benzyl^S-fluorophenylH.S^.IO-tetrahydropyridoPAe] 
[1,2,4]triazoIo[1,5^]pyrlmidine-5(6H)one and pharmaceutically acceptable salts thereof according to claim 
1. 

25 10. A pharmaceutical composition containing a compound of the formula la, its tautomers or phar- 
maceutically acceptable salts according to claim 1 together with a pharmaceutically acceptable carrier. 

1 1 . A compound according to claims 1-9 for use in the treatment of humans or animals. 

12. A compound according to claims 1-9 for use as anxiomodulator. 

13. A compound according to claims 1-9 for use as benzodiazepine antagonist 

30 14. Use of a compound according to claims 1-9 for the preparation of a pharmaceutical composition. 

15. A process for the preparation of a pharmaceutical composition according to claim 1 0, characterized 
by admixing a compound according to claim 1 with a pharmaceutically acceptable carrier. 

1 6. A process for the preparation of a compound according to claim 1 wherein the groups are as defined 
in claim 1 , which comprises 

35 a) cyclizing a compound of the formula : 



r > 

40 / 

A ii T (ii), 

45 

wherein R 1f R 2 , X and A are as defined above, one of W 1 and W 2 is NH and the other one of W 1 and 
W 2 represents O or NH, by treatment with a base furnishing a nitrogen atom, or 
b) cyclizing a compound of the formula : 



50 
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wherein R 1t R 2 and A are as defined above, by treatment with a reactive derivative of carbonic acid, or 
c) to obtain a compound wherein R 2 is hydrogen, reacting a compound of the formula : 



A ii 



,CN 



(IV) 



wherein A is as defined above and 2 is the radical of a carbonic acid derivative bonded via a nitrogen 
atom, with a hydrazide of the formula : 



H 2 




wherein R t is as defined above, or 

d) to obtain a compound of formula I wherein R 2 represents hydrogen and X is oxygen, treating a com- 
pound of the formula : 



A S J (vi), 
x - / \ 

wherein Y represents a group capable of being converted to the grouping -N=00 by an oxidizing 
agent, with said oxidizing agent followed by ring closure, or 

e) to obtain a compound of formula I, wherein R 2 is hydrogen and X is NH, converting a compound of 
the formula : 



a 'J T (vii), 



wherein L is selected from halogen, CrCr-alkoxy, phenyl-C,-C7-a!koxy, mercapto, C^CValkylthio and 
isothiocyanato, by replacing the group L by the grouping NH, or 

f) to obtain a compound of formula I wherein R 2 represents hydrogen, treating a compound of the for- 
mula: 



/ ~ s / v/" 2 

A » I (VIII) 



with a reactive derivative of a carboxylic acid of the formula Rt-COOH, and if desired, converting a 
resulting compound into another compound as defined above and/or converting a resulting salt into the 
free compound or into a different salt and/or converting a resulting free compound having a salt forming 
group into a salt. 
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Claims for the Contracting State AT : 



1. A process for the preparation of a compound of the formula 




(la), 



its tautomers and pharmaceuticaily acceptable salts wherein 
XisO.S.NHorNR; 

R is C r C7-aIkyl, CrCr-alkenyl, C r C7-aikynyl, wherein the unsaturated bonds of the alkenyl and alkynyl 
groups are separated from the N atom of X by at least one saturated carbon atom, C^CT-cycloalkyl or aroma- 
tic ring-^-Cralkyl wherein the aromatic ring is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring mem- 
bers having at least one heteroatom selected from O, N and S, but not more than one O and S atom, ail of 
the foregoing C r C7-aDcyi groups being optionally Interrupted by a heteroatom selected from O, N or S ; or 
R is hydroxy, hydroxy-, CrC^-alkyl, phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having 
atleast one heteroatom selected from O, N and S, but not more than one 0 or S atom, or the group -C(=NH)- 
NH 2 ; 

R, is phenyl, naphthyl, pyridyl, thienyl, furyl, pyrrolyl, thiazolyl, isothiazolyl, oxazolyi, imidazdyl, 
pyrazolyl, 1,2,3-or1,2,4-triazolyl,tetrazolyl, pyrimidinyl.quinolyl, isoquinolyl, pyrrolinyl,pyrrolidinyl,dihydro- 
ortetrahydroturanyl, dihydro- or tetrahydrothienyl, pyranyl, piperidinyl, morpholinyl, pyrazolinyl, thiazolinyl, 
oxazolinyl, triazolinyl, or ribofuranosyl, these groups being unsubstituted or substituted by halogen, C r 
CT-alkyl, halo-C r C7-alkyI, hydroxy, CrCy-alkoxy, hydroxy-CrCralkyl. amino, mono- or di-C^Cyalkylami- 
no, C r C7-alkoxycarbonyI, carbamoyl, or Cj-C/alkylcarbamoyl ; 

R 2 is hydrogen, CfCr-alkyl, hydroxy-Ct-Cralkyl, Cz-CT-alkenyl, aryJ-C r C7-alkyl t ar^-Cz-CValkenyl or 
aryl wherein aryl is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having at least one 
heteroatom selected from O, N and S, but not more than one O or S atom ; 

A is a bivalent bridging group containing chain atoms selected from C, O, N and S which forms together 
with the two adjacent carbon atoms to which the chain is attached a cyclohexene, cyclopentene, piperideine, 
tetrahydrobenzo[b]thiophene, pyridine, cycloheptene, dlhydropyrrole, isoxazole, oxazole, isothiazole, 
thiazoie, pyrazole, oxathiazole, dithiazole, pyrrole, furan, thiophene, oxazine, thiazine, pyridazine, pyran, 
thiopyran, oxathiin, dioxin, dithiin, pyrazine, pyrimidine or imidazole, a benzocondensated derivative 
thereof, or a partially saturated benzocondensated derivative thereof, these groups A being unsubstituted 
or substituted by C^Cy-alky!, C r C r alkoxy, hydroxy, halogen, halo-C r CValkyi» nitro, amino, Cn-Cr-alkyl- 
thio, d-CT-alkylsulfonyi, C r C7-alkylsulfinyl, aryl-d-Cr-alkyl wherein aryl is phenyl, naphthyl or aromatic 
heteroaryl with 5-7 ring members having at least one heteroatom selected from O, N or S, but not more 
than one O or S atom, amido, carbamoyl, Ci-CValkoxy-carbonyl or benzoyl, which comprises 

a) cyclizing a compound of the formula : 



wherein R 1t R 2 , X and A are as defined above, one of W 1 and W 2 is NH and the other one of Wi and 
W 2 represents O or NH, by treatment with a base furnishing a nitrogen atom, or 
b) cyclizing a compound of the formula : 



A 




(ID, 
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(HI), 



wherein R 1f R 2 and A are as defined above, by treatment with a reactive derivative cf carbonic acid, or 
c) to obtain a compound wherein R 2 is hydrogen, reacting a compound of the formula : 



wherein A is as defined above and 2 Is the radical of a carbonic acid derivative bonded via a nitrogen 
atom, with a hydrazide of the formula : 

H (V) 

_ 



wherein Rj is as defined above, or 

d) to obtain a compound of formula I wherein R 2 represents hydrogen and X is oxygen, treating a com- 
pound of the formula : 



(VI), 



wherein Y represents a group capable of being converted to the grouping -N=00 by an oxidizing 
agent, with said oxidizing agent followed by ring closure, or 

e) to obtain a compound of formula [, wherein R 2 is hydrogen and X is NH, converting a compound of 
the formula : 



A II 1 



(VII), 



wherein L is selected from halogen, C r CraIkoxy, phenyl-C r Cralkoxy, mercapto, C r CralkyIthio and 
isothiocyanato, by replacing the group L by the grouping NH, or 

f) to obtain a compound of formula ! wherein R 2 represents hydrogen, treating a compound of the for- 
mula : 
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(VIII) 



with a reactive derivative of a carboxylic acid of the formula Rt-CQOH, and If desired, converting a 
resulting compound into another compound as defined above and/or converting a resulting salt into the 
free compound or into a different salt and/or converting a resulting free compound having a salt forming 
group into a salt 

2. A process according to claim 1 for the preparation of a tautomer of a compound of the formula la 
represented by the formulae : 



characterised in that the process steps of claim 1 are carried out 

3. A process according to claims 1 or2fbrthe preparation of a compound of the formulae la-Id, wherein 
X represents 0, S, NH or NR ; R is C^-Cr-alky!, axyl-Ci-Cj-allyl wherein aryl is phenyl, naphthyl or aromatic 
heteroaryl with 5-7 ring members having at least one heteroatom selected from O, N and S, but not more 
than one O or S atom, amino-CrCraikyl, orCrCralkylamino-CrCT-alkyl ; represents phenyl or phenyl 
substituted by one to three groups selected from CrCy-alkyl, Ct-Cr-alkoxy, hydroxy, halogen and trif- 
luoromethyl ; or R t represents a heterocyclic radical bonded by way of a carbon atom, said heterocyclic 
radical being pyridyl, thienyl, furyl, pyrrolyl, thiazolyl, isothlazolyl, oxazolyl, imidazolyl, pyrazolyl, 1,2,3- or 
1,2,4-triazoIyi, tetrazolyl, pyrimidinyl, qulnoryl, isoquinolyl, pyrrolinyl, pyrrolidinyi, dihydro-or tetrahyd- 
rofuranyl, dihydro-ortetrahydrothienyl, pyranyi, piperidinyl, morpholinyl, pyrazolinyl, thiazolinyl, oxazolinyl, 
triazoiinyi, or ribofuranosyl, said heterocyclic group being unsubstituted or substituted by hydroxy, Cj-CV 
alkyl or halogen ; R 2 represents hydrogen, C^-Cralkyl, aryl-Ci-Cralkyl, Cj-Cr-alkenyl, aryl-Cj-CValkenyl 
or aryl wherein aryl is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having at least one 
heteroatom selected from O, N and S, but not more than one O or S atom ; A is a bivalent bridging group 
of atoms selected from C, N, O, and S which forms together with the two adjacent carbon atoms to which 
A is attached a cyclohexene, cyclopentene, piperideine, tetrahydrobenzo[b]thiophene, pyridine, cyclohep- 
tene, dihydropyrrole, isoxazole, oxazole, isothlazole, thiazole, pyrazole, oxathiazole, dithiazole, pyrrole, 
furan, thtophene, oxazine, thiazine, pyridazine, pyran, thiopyran, oxathiin, dioxin, dithiin, pyrazine, pyrimi- 
dine or imidazole, a benzocondensated derivative thereof, or a partially saturated benzocondensated deri- 
vative thereof, these groups A being unsubstituted or substituted by C r Cr-alkyl, C r Cr alkoxy, hydroxy, 
halogen, halo-C r Cralkyl. C r Cralkylthio, Ci-Cyalkylsulfonyl, C r Cra!kylsu!finyi, aryl-C^-Cralkyl wherein 
aryl is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having at least one heteroatom selec- 
ted from O, N and S, but not more than one O or S atom, amido, carbamoyl, ^-CValkoxycarbonyi or ben- 
zoyl ; and pharmaceutical^ acceptable salts thereof, characterised in that the process steps of claim 1 are 
carried out 

4. A process according to claims 1 or 2 for the preparation of a compound of the formulae la-Id, wherein 
X represents O, NH or NR wherein R represents C^-Cr-alkyi ; R t represents phenyl or phenyl substituted 
by one to three groups selected from C r CraIkyl, C,-C r alkoxy, hydroxy, halogen and trffiuoromethyl ; or 
R, Is 2- or 3-thienyl, 2- or 3-furyI, 2- or 3-pyrrolyl, 2-, 3- or 4-pyridyi, 3- or 4-pyrazolyl, or 2- or 4-imidazolyl, 
said heterocyclic radical being unsubstituted or substituted by hydroxy, Ci-Cralkyi or halogen ; R 2 repre- 
sents hydrogen or Ci-CralkyI ; and A is a bivalent bridging group of atoms selected from C, N, O and S 




2 



(lb) 



(Ic) 



(Id) 
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which forms together with the two adjacent carbon atoms to which A is attached a cyclohexene, cyclopen- 
tene, piperideine, tetrahydrobenzo[b]thiophene, pyridine, cycloheptene, dihydropyrrole, isoxazole, oxazole, 
isothiazole, thiazole, pyrazole, oxathiazole, dithiazole, pyrrole, furan, thiophene, oxazine, thiazine, pyri- 
dazine, pyran, thiopyran, oxathiin, dioxin, dithiin, pyrazine, pyrimidine or imidazole, a benzocondensated 

5 derivative thereof, or a partially saturated benzocondensated derivative thereof, these groups A being 
unsubstituted or substituted by Cj-CValkyl, Cj-CValkoxy, halo-C r GraIkyi, aryl-Cj-Cralkyl wherein aryl is 
phenyl, naphthyl or aromatic heteroaryl with 5-7 ring members having at least one heteroatom selected from 
O, N and S, but not more than one O or S atom, or C r Or alkoxycarbonyl ; and pharmaceutical^ acceptable 
salts thereof, characterised in that the process steps of claim 1 are carried out 

10 5. A process according to claims 1 or 2 for the preparation of a compound of the formulae la-Id, wherein 
X represents O or NH ; R t represents phenyl, phenyl substituted by halo in the ortho or meta position, or 
2-furyl ; R 2 represents hydrogen ; and A is a bivalent bridging group of atoms selected from C, N, O, and 
S which forms together with the two adjacent carbon atoms to which A is attached a cyclohexene, cyclopen- 
tene, piperideine, tetrahydrobenzo[b]thiophene, pyridine, cycloheptene, dihydropyrrole, pyrazine, pyriml- 

15 dine or imidazole, these groups A being unsubstituted or substituted by (VCy-alkyl, Ci-Cr-aikoxy, 
halo-C r C 7 alkyI, aryl-C 1 -C r alkyl wherein aryl is phenyl, naphthyl or aromatic heteroaryl with 5-7 ring mem- 
bers having at least one heteroatom selected from O, N and S, but not more than one O or S atom, or C,- 
Cr-alkoxycarbonyl ; and pharmaceutical^ acceptable salts thereof, characterised in that the process steps 
of claim 1 are carried out. 

20 6. A process according to claim 1 for the preparation of a compound of the formula la wherein X is 
oxygen, Ri is fluorophenyl and A is -(CHJs-i and pharmaceutical^ acceptable salts thereof, characterised 
in that the process steps of claim 1 are carried out 

7. A process according to claim I for the preparation of a compound of the formula la wherein X is NH, 
Ri is 2-furyl and A is -(CHJ*-, and pharmaceutical^ acceptable salts thereof, characterised in that the pro- 

25 cess steps of claim 1 are carried out 

8. A process according to claim 1 for the preparation of 9-Benzyl-2-phenyl-7,8,9,10-tetrahyd- 
ropyrido[3,4-e][1,2,4]-triazolo-[1 f 5-c] pyrimidin-5(6H)one and pharrnaceutically acceptable salts thereof, 
characterised in that the process steps of claim 1 are carried out 

9. A process according to claim 1 for the preparation of 9-Benzyl-2-(3-fluorophenyI)-7 ( 8,9,10-tetrahyd- 
30 ropyrido-[3,4-e][1 ,2,4]-triazoio-[1 ,5-cJ-pyrimidine-5(6H)one and pharrnaceutically acceptable salts thereof, 

characterised in that the process steps of claim 1 are carried out. 

10. A process for the preparation of a pharmaceutical composition, characterised in that a compound 
of the formula la, its tautomers or pharrnaceutically acceptable salts as defined in claim 1 is admixed with 
a pharrnaceutically acceptable carrier. 

35 

Anspruche 

Patentanspruehe fur die Vertragsstaaten : BE, CH f DE, FR, GB, IT, LI, LU, NL, SE 

40 

1. Eine Verbindung der Formel 




(la), 



deren Tautomere und pharmazeutisch annehmbare Salze, worin 
55 X 0,S, NH Oder NR bedeutet ; 

R C r CrAlkyl, C^Cr-Alkeny!, CrCr-AIkinyl, worin die ungesattigten Bindungen der Alkenyl- und Alki- 
nylreste vom N-Atom in X durch wenigstens ein gesattigtes Kohlenstoffatom getrennt sind, C 5 -CrCycIoaIky! 
Oder Ringaromaten-C r CrAIkyI, worin der Ringaromat Phenyl, Naphthyl oder aromatisches Heteroaryl mit 
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5-7 Ringgliedem mit mindestens einem aus O, N und S ausgewahlten Heteroatom, aber nicht mehr als el- 
nem O- oderS-Atom ist, wobel die oben genannten Ci-CrAlkylreste gegebenenfalls durch ein Heteroatom, 
ausgewahlt aus O, N oderS, unterbrochen sind, bedeutet ; oderR Hydroxy, Hydroxy-C2-C 4 -AIkyl f Phenyl, 
Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringgliedemmit mindestens einem aus O, N und S ausge- 
wahlten Heteroatom, aber nicht mehr als einem 0- oder S-Atom ist, Oder die Gruppe -C(=NH)-NH2 bedeu- 
tet; 

Ri Phenyl, Naphthyl, Pyridyl, Thienyl, Furyl, Pyrrolyl, Thiazolyl, Isothlazolyl, Oxazolyl, Imidazolyl, Pyra- 
zolyl, 1,2,3- oder 1,2,4-Triazolyl, Tetrazolyl, Pyrimidinyl, Chinolyi, Isochinolyl, Pyrrolinyl, Pyrrolidinyl, Dihy- 
dro-oderTetrahydrofuranyl, Dihydro-oderTetrahydrothienyl, Pyranyl, Piperidinyl, Morpholinyl, Pyrazolinyl, 
Thiazolinyl, Oxazolinyl, Triazolinyl oder Ribofuranosyl ist, wobei diese Reste Ri unsubstituiert oder durch 
Halogen, C r CrAlkyl, HaJo-CrCrAIkyl, Hydroxy, C r C r AIkoxy, Hydroxy-Ci-CrAlkyl, Amino, Mono- oder 
Di-C r C7 Alkylamino, C r CrAlkoxycarbonyI, Carbamoyl oder Ci-CrAIkylcarbamoyl subo stituiert sind, 
bedeutet ; 

R 2 Wasserstoff, Ci-CrAlkyI, Hydroxy-CrC r AlkyI, C^-CrAlkenyl, AryWVCrAlkyl, Aiyl-CVCrAlkenyl 
oder Aryl, wobei Aryl Phenyl, Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringgliedem mit mindestens 
einem aus O, N und S ausgewahlten Heteroatom, aber nicht mehr als einem 0- oder S-Atom, bedeutet ; 

A eine bivalente Uberbruckungsgruppe mit aus C, 0, N und S ausgewahlten Atomen in der Kette, die 
zusammen mit den beiden anliegenden Kohlenstoffatomen, mit denen die Kette verknupft ist, eine Cycio- 
hexen-, Cydopenten-, Piperidein-,Tetrahydrobenz[b]thiophen-, Pyridin-, Cyclohepten-, Dihydropyrrol-, Iso- 
xazol-, Oxazol-, Isothiazol-, Thiazol-, Pyrazo!-, Oxathiazol-, Dithiazol-, Pyrrol-, Furan-, Thiophen-, Oxazin-, 
Thiazin-, Pyridazin-, Pyran-, Thiopyran-, Oxathiin-, Dioxin-, Dithiin-, Pyrazin-, Pyrimidin- oder Imidazol- 
gruppe, ein benzkondensiertes Derivat hiervon oder eln teilweise gesSttigtes benzkondensiertes Derivat 
hiervon bildet, wobei diese Gruppen A unsubstituiert oder durch Ci-CrAlkyI, CrCrAIkoxy, Hydroxy, Halo- 
gen, Halo-CrCr-AIkyl, Nitro, Amino, C r CrAIkylthio, Ci-CrAIkylsurfbnyl, Ci-CrAIkylsulfinyl, Aryl-CrCy-AI- 
kyl, worin Aryl Phenyl, Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringgliedem mit mindestens einem 
aus O, N und S ausgewahlten Heteroatom, aber nicht mehr als einem O- oder S-Atom ist, Amido, Carba- 
moyl, C r CrAIkoxycarbonyl oder Benzoyl substituiert sind, bedeutet 

2. Ein Tautomeres einer Verbindung der Formel la nach Anspruch 1, dargestelit durch die Formeln 




(lb) (Ic) (Id) 



3. Eine Verbindung nach Anspruch 1 oder 2 der Formeln la-Id, worin X O, S, NH oder NR bedeutet ; 
R CrCrAlkyl, Aryl-CrCrAlkyl, worin Aryl Phenyl, Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringglie- 
dem mit mindestens einem aus O, N und S ausgewahlten Heteroatom, aber nicht mehr als einem O- oder 
S-Atom 1st, Amino-C r CrAIkyl oder C r CrAIkylamino-Ci-CrAlkyl bedeutet ; Ri Phenyl oder durch ein bis 
drei Reste ausgewahlt aus C 1 -C r AIkyl, C r CrAlkoxy, Hydroxy, Halogen und Trifiuormethyl substituiertes 
Phenyl bedeutet ; oder Ri ein uber ein Kohlenstoffatom gebundenes heterocyclisches Radikal, wobei das 
besagte Radikal Pyridyl, Thienyl, Furyl, Pyrrolyl, Thiazolyi, Isothiazolyi, Oxazolyl, Imidazolyl, Pyrazolyl, 
1,2,3- oder 1,2,4-Triazolyl, Tetrazolyl, Pyrimidinyl, Chinolyi, Isochinolinyl, Pyrrolinyl, Pyrrolidinyl, Dihydro- 
oder Tetrahydrofuranyl, Dihydro- oder Tetrahydrothienyl, Pyranyl, Piperidinyl, Morpholinyl, Pyrazolinyl, 
Thiazolinyl, Oxazolinyl, Triazolinyl oder Ribofuranosyl ist und die genannten heterocyclischen Gruppen 
unsubstituiert oder durch Hydroxy, C r C r Alkyl oder Halogen substituiert sind, bedeutet ; R 2 Wasserstoff, 
CrCrAlkyl, Aryl-Ci-CrAlkyi, QrCrAlkenyl, Aryl-Cj-CrAlkenyl oder Aryl, wobei Aryl Phenyl, Naphthyl oder 
aromatisches Heteroaryl mit 5-7 Ringgliedem mit mindestens einem aus O, N und S ausgewahlten Hete- 
roatom, aber nicht mehr als einem O- oder S-Atom, bedeutet ; A eine bivalente Uberbruckungsgruppe mit 
aus C, N, O und S ausgewahlten Atomen, die zusammen mit den beiden anliegenden Kohlenstoffatomen, 
mit denen A verbunden Ist, eine Cyclohexen-, Cydopenten-, Piperidein-, Tetrahydrobenz[b]thiophen-, Pyri- 
din-, Cyclohepten-, Dihydropyrrol-, Isoxazol-, Oxazol-, Isothiazol-, Thiazol-, Pyrazo!-, Oxathiazol-, Dithia- 
zol-, Pyrrol-, Furan-, Thiophen-, Oxazin-, Thiazin-, Pyridazin-, Pyran-, Thiopyran-, Oxathiin-, Dioxin-, 
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Dithiin-, Pyrazin-, Pyrimidin- Oder Imidazolgruppe, ein benzkondensiertes Derivat hiervon oder ein partiell 
gesattigtes benzkondensiertes Derivat hiervon bildet, wobei diese Gruppen A unsubstituiert oder durch C r 
CT-AIkyl, C r CrA!koxy, Hydroxy, Halogen, Halo-C r CrAlkyi, Ct-Cr-Alkylthio, C^rAlkylsulfonyi, C r Cr 
Alkylsulfinyl, Akyl-C r C7-alkyI, worin Akyi Phenyl, Naphthy! oder aromatisches Heteroaryl mit 5-7 
5 Ringgliedern mit mindestens einem aus O, N und S ausgewahlten Heteroatom, aber nicht mehr als einem 
0- oder S-Atom ist, Amido, Carbamoyl, CrCrAlkoxycarbonyl oder Benzoyl substituiert sind, bedeutet ; 
sowie deren pharmazeutisch annehmbare Saize. 

4. Eine Verbindung nach Anspruch 1 oder 2 der Formeln la-Id, worin X O, NH oderNR, worin R C r Cr 
Alkyl ist, bedeutet; R, Phenyl oder mit ein bis drei Resten ausgewahlt aus ^-CrAlkyl, C r CrAlkoxy, 

10 Hydroxy, Halogen und Trifluorrnethyl substituiertes Phenyl bedeutet ; oder Rj 2- oder 3-Thienyl, 2- oder 3- 
Furyl, 2- oder 3-Pyrrolyl, 2-, 3- oder 4-Pyridyi, 3- oder 4- Pyrazolyl, oder 2- oder 4-lmidazolyl, wobei die 
genannten heterocyclischen Reste unsubstituiert oder durch Hydroxy, CrCr-AIkyl oder Halogen substituiert 
sind, bedeutet ; R 2 Wasserstoff oder C r C7-Alkyl bedeutet ; und A eine bivalente Oberbruckungsgruppe mit 
aus C, N, O und S ausgewahlten Atomen, die zusammen mit den beiden anliegenden Kohlenstoffatomen, 

15 mit denen A verknupft ist, eine Cyclohexen-, Cyclopenten-, Piperideln-, Tetrahydrobenz[b]thiophen-, Pyri- 
din-, CycJohepten-, Dihydropyrrol-, Isoxazol-, Oxazol-, Isothiazol-, ThiazoK Pyrazol-, Oxathiazol-, Dithia- 
zol-, Pyrrol-, Furan-, Thiophen-, Oxazin-, Thiazin-, Pyridazin-, Pyran-, Thiopyran-, Oxathiin-, Dioxin-, 
Dithiin-, Pyrazin-, Pyrimidin- oder Imidazolgruppe, ein benzkondensiertes Derivat hiervon oder ein partiell 
gesattigtes benzkondensiertes Derivat hiervon bilden, wobei diese Gruppen A unsubstituiert oder durch C r 

20 Cr-Alkyl, C r CrAIkoxy f Halo-CVC^AIkyl, AryI-C r C7-Alkyl, worin Aryl Phenyl, Naphthyl oder aromatisches 
Heteroaryl mit 5-7 Ringgliedern mit mindestens einem aus O, N und S ausgewahlten Heteroatom, aber nicht 
mehr als einem O oder S-Atom ist, oder (VCr-Alkoxycarbonyl substituiert sind, bedeutet ; und deren phar- 
mazeutisch annehmbare Salze. 

5. Eine Verbindung nach Anspruch 1 oder 2 der Formeln la-Id, worin X O oder NH bedeutet ; R, Phenyl, 
25 mit Halogen ortho- oder meta-substituiertes Phenyl oder 2-Furyl bedeutet ; R 2 Wasserstoff bedeutet ; und 

A eine bivalente Oberbruckungsgruppe mit aus C, N, O und S ausgewahlten Atomen, die mit den beiden 
anliegenden Kohlenstoffatomen, mit denen A verknupft ist, eine Cyclohexen-, Cyclopenten-, Piperideh-, 
TetrahydrobenzMthiophen-, Pyridin-, Cyclohepten-, Dihydropyrrol-, Pyrazin-, Pyrimidin- oder Imidazol- 
gruppe bilden, wobei diese Gruppen A unsubstituiert oder durch Ci-CrAlkyi, C r Cr-Alkoxy, Halo-Ct-CrAI- 
30 kyl, AryWVCr-Alkyl, worin Aryl Phenyl, Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringgliedern mit 
mindestens einem aus O, N und S ausgewahlten Heteroatom, aber nicht mehr als einem O- oder S-Atom 
ist, oder Ci-CT-Alkoxycarbonyl substituiert sind, bedeutet ; und deren pharmazeutisch annehmbare Salze. 

6. Eine Verbindung nach Anspruch 1 der Formel la, worin X Sauerstoff, R A Fluorphenyl, und A-fCHJjr- 
bedeutet, und deren pharmazeutisch annehmbare Saize. 

35 7. Eine Verbindung nach Anspruch 1 der Formel la, worin X NH, 2-Furyl und A -(CH 2 )4- bedeutet, 
und deren pharmazeutisch annehmbare Salze. 

8. 9-Benzyl-2-phenyI-7 I 8,9,ir>tetrahydropyrido[3,4-e][1,2,4]-mazoloI1^ und des- 

sen pharmazeutisch annehmbare Salze nach Anspruch 1. 

9. 9-Berizyl-2-(3-fluorphenyI)-7,8,9 i 104etrahydropyrido[3 l 4-e] [1 ,2,4]-triazolo[1 ,5-c]pyrimidin-5(6H)on 
40 und dessen pharmazeutisch annehmbare Salze nach Anspruch 1. 

10. Eine phanmazeutlsche Zubereitung enthaltend eine Verbindung der Formel la, deren Tautomeren 
oder pharmazeutisch annehmbare Salze nach Anspruch 1 zusammen mit einem pharmazeutisch annehm- 
baren TragenmateriaJ, 

11. Eine Verbindung nach einem der Anspruche 1-9 zur Anwendung in einem Verfahren zur Behand- 
45 lung von Menschen oder Tieren. 

12. Eine Verbindung nach einem der Anspruche 1-9 zur Anwendung als Anxiomoduiator. 

13. Eine Verbindung nach einem der Anspruche 1-9 zur Anwendung als Benzdiazepin-Antagonlst 

14. Verwendung einer Verbindung nach einem der Anspruche 1-9 fur die Herstellung einer pharma- 
zeutischen Zubereitung. 

so 15. Ein Verfahren zur Herstellung einer pharmazeutischen Zubereitung nach Anspruch 10, dadurch 

gekennzeichnet, dass eine Verbindung nach Anspruch 1 mit einem pharmazeutisch annehmbaren Trager- 
material gemischtwird. 

16. Ein Verfahren zur Herstellung einer Verbindung nach Anspruch, 1 worin die Gruppen wie in 
Anspruch 1 definiert sind, dadurch gekennzeichnet, dass man 
55 a) eine Verbindung der Formel 
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10 



15 



W 2 W rf- R i 




(n), 



worin R 1f R 2l X und A wie oben definlert sind, einer der Reste Wi und W 2 NH ist und der andere Rest 
Wi oder W 2 0 oder NH ist, durch Behandlung mit einer ein Stickstoffatom e intu hrenden B ase cyclis iert, 
Oder 

b) eine Verbindung der Formel 



20 



25 




(m), 



30 



worin R 1 , R 2 und A wie oben definlert slnd, durch Behandlung mit einem reaktiven Derivat der Kohlen- 
saure cycHsiert, oder 

c) um elne Verbindung zu erhalten, worin R2 Wasserstoff ist, eine Verbindung der Formel 



35 



a 



(IV). 



40 



45 



worin A wie oben definiert ist und Z das Radikal eines Kohlensauresaurederivates ist, das uber ein 
Stickstoffatom gebunden ist, mit einem Hydrazid der Formel 



H 2 N 



0=C-R, 
^NH 



(V), 



worin Rt wie oben definiert ist, umsetzt, oder 

d) um eine Verbindung der Formel I zu erhalten, worin R 2 Wasserstoff darstellt und X Sauerstoff ist, 
eine Verbindung der Formel 



50 



55 




(VI), 



worin Y eine Gruppe ist, die durch ein oxidierendes Agens in die Gruppe -N=C=0 umgewandelt werden 
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kann, mit dem erwahnten oxidierenden Agens gefolgt von einem Ringschluss behandeit, oder 

e) um eine Verbindung der Forme! I zu erhalten, worin R 2 Wasserstolfff ist und X NH ist, eine Verbindung 

der Formel 



10 




(VID 



worin L aus Halogen, C^CVAlkoxy, PhenyI-C r C7-Alkoxy, Mercapto, C 1 -C r AIkylthio und Isothiocy- 
15 anato ausgewallt ist, unter Ersatz der Gruppe L durch die Gruppe NH umwandelt, oder 

f) um eine Verbindung der Formel I zu erhalten, worin R 2 Wasserstoff ist, eine Verbindung der Formel 



HN 



20 




(vm) 



25 

mit einem reaktiven Derivat einer Carbonsaure der Formel Rj-COOH behandeit und, falls erwflnscht, 
eine erhaltene Verbindung in eine andere oben definierte Verbindung umwandelt und/oder ein erhal- 
tenes Salz in die fireie Verbindung oder in ein anderes Salz uberfuhrt und/oder eine erhaltene freie Ver- 
30 bindung mit einer salzbildenden Gruppe in ein Salz uberfuhrt. 

Patentanspruche fur den Vertragsstaat : AT : 

1. Ein Verfalren zur Herstellung einer Verbindung der Formel 

35 



40 




deren Tautomerer und phanmazeub'sch annehmbarer Salze, worin 
X O, S, NH oder NR bedeutet ; 

R CrCrAlkyl, CVCVAlkenyl, CVCrAlkinyl, worin die ungesattigten Bindungen der Alkenyl- und Alki- 
50 nylreste vom N-Atom in X durch wenigstens ein gesattigtes Kohlenstolfffatom getrennt sind, C 6 -C7-Cycloal- 
ky) oder Ringaromaten-C^CVAIkyl, worin der Ringaromat Phenyl, Naphthyl oder aromatisches Heteroaryl 
mit 5-7 Ringgliedem mit mindestens einem aus O, N und S ausgewahlten Heteroatom, aber nicht mehr als 
einem O- oder S-Atom 1st, wobei die oben genannten C^CVAIkylreste gegebenentalls durch ein Heteroa- 
tom ausgewallt aus O, N oder S unterbrochen sind, bedeutet ; oder R Hydroxy, Hydroxy-CVC^AIkyl, Phe- 
55 nyl, Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringgliedem mit mindestens einem aus O, N und S 
ausgewahlten Heteroatom, aber nicht mehr als einem O-oder S-Atom Ist oder die Gruppe -C(=NH)-NH2 
bedeutet ; 

R, Phenyl, Naphthyl, Pyridyl, Thienyl, Furyl, Pynrolyl, Thiazolyl, Isothiazoiyl, Oxazolyl, Imidazolyl, Pyra- 
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zolyl, 1 ,2,3- oder 1,2,4-Triazolyl, Tetrazolyl, Pyrimidinyl, Chinolyl, Isochinolyl, Pyrrolinyl, Pyrrolidine, Dihy- 
dro-oderTetrahydrofuranyl, Dihydro-oderTetrahydrothienyl, Pyranyl, Piperidinyl, Morpholinyl, Pyrazolinyl, 
Thiazolinyl, OxazoJinyl, Triazolinyi oderRibofuranosyl, wobei diese Reste unsubstiluiert Oder durch Halo- 
gen, C r C7-A!kyl f Halo-Ct-CT-Alkyl. Hydroxy, C^CrAlkoxy, Hydroxy-CVCrAlkyl, Amino, Mono- oder Dl-C r 
5 Cr-AJkylamino, CrCVAJkoxycarbonyl, Carbamoyl Oder C 1 -C 7 ^AIkylcarbamoyl substituiert sind, bedeutet ; 

R 2 Wasserstolfff, C r CrAIkyl» Hydroxy-C r C7-Alkyl, C^Cr-Alkenyl, Akyi-C r C7-A!kyI, Akyl-C^Cy-AIke- 
nyl oder Aryl, wobei Aryl Phenyl, Naphthyl oder aromatisches Heteroary) mit 5-7 Ringgliedem 1st mit min- 
destens einem aus O, N und S ausge wall ten Heteroatom, aber nicht mehr als einem O- oder S-Atom, 
bedeutet ; 

10 A eine bivalente Ueberbruckungsgruppe mit aus C, O, N und S ausgewahlten Atomen in der Kette, die 
zusammen mit den beiden anliegenden Kohlenstoffatomen, mit denen die Kette verknGpft 1st, eine Cycio- 
hexen-, Cyclopenten-, Piperidein-, Tetrahydrobenz[b]thiophen-, Pyridin-, Cyclohepten-, Dihydropyrrol-, Iso- 
xazol-, Oxazoi-, Isothiazol-, Thiazo!-, PyrazoK Oxathiazol-, Dithiazo!-, Pyrrol-, Furan-, Thiophen-, Oxazln-, 
Thiazin-, Pyridazin-, Pyran-, Thiopyran-, Oxathiin-, Dioxin-, Dithiin-, Pyrazin-, Pyrimidin- oder Imidazol- 
es gruppe, ein benzkondensiertes Derivat hiervon, oder ein teilweise gesatttgtes benzkondensiertes Derivat 
hiervon bildet, wobei diese Gruppen A unsubstituiert oder durch Ci-CrAlkyl, CrCVAIkoxy, Hydroxy, Halo- 
gen, Halo-CrCr-AIkyl, Nitro, Amino, CVC^AIkylthio, C r C r AIkylsulfonyl, Ct-CT-AIkylsulfinyl, Aryl-C^CT-AI- 
kyl, worin Aryl Phenyl, Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringgliedem mit mindestens einem 
aus O, N oder S ausgewahlten Heteroatom, aber nicht mehr als einem O- oder S-Atom 1st, Amido, Carba- 
20 moyl, Ci-C r Alkoxycarbonyl oder Benzoyl sind, bedeutet, dadurch gekennzeichnet, dass man 
a) eine Verbindung der Formel 



25 



30 




worin R 1v R 2 , X und A wie oben definiert sind, einer der Reste Wi und W 2 NH 1st und der andere Rest 
35 W t Oder W 2 O oder NH 1st, durch Behandlung mit einer ein Stickstoffatom einfuhrenden Base cyclisiert, 
oder 

b) eine Verbindung der Formel 



40 



45 




1 

R 2 



50 

worin R if R 2 und A wie oben definiert sind, durch Behandlung mit einem reaktiven Derivat der Kohlen- 
saure cyclisiert, oder 

c) urn eine Verbindung zu erhalten, worin R2 Wasserstoff ist, eine Verbindung der Formel 

55 
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(IV), 



worin A wie oben definiert ist und Z das Radikal eines Kohlensaurederivates ist, das fiber ein Stickstof- 
fatom gebunden ist, mit einem Hydrazid der Formei 



H 2 N' 



,NH 



(V), 



worin R, wie oben definiert ist, umsetzt, Oder 

d) urn eine Verbindung der Formei I zu erhalten, worin R 2 Wasserstoff darstellt und X Sauerstoff ist, 
eine Verbindung der Formei 




worin Y eine Gruppe ist, die durch ein oxidierendes Agens in die Gruppe -N=C=0 umgewandelt werden 
kann, mit dem erwahnten oxidierenden Agens gefolgt von einem Ringschluss behandelt, oder 
e) urn eine Verbindung der Formei I zu erhalten, worin R 2 Wasserstoff ist und X NH ist, eine Verbindu ng 
der Forme! 




(vn) 



worin L aus Halogen, CrCVAIkoxy, Phenyi-CVCr-Alkoxy, Mercapto, C r CrAlkylthio und Isothiocy- 

anato ausgewahlt ist, unter Ersatz der Gruppe L durch die Gruppe NH umwandelt, oder 

f) urn eine Verbindung der Formei I zu erhalten, worin R 2 Wasserstoff ist, eine Verbindung der Formei 



HN 




(vm) 
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mit einem reaktlven Derivat einer Carbonsaure der Forme! R^COOH behandelt und, falls erwunscht, 
eine erhaltene Verbindung in eine andere oben definlerte Verbindung umwandelt und/oder ein erhal- 
tenes Salz in die freie Verbindung oder in ein anderes Salz uberfuhrt und/oder eine erhaltene freie Ver- 
bindung mit einer salzbildenden Gruppe in ein Salz uberfuhrt. 

2. Ein Verfalren nach Anspruch 1 zur Herstellung eines Tautomeren einer Verbindung der Formel la, 
dargestelft durch die Formein 



dadurch gekennzeichnet, dass die Verfahrensschritte nach Anspruch 1 durchgefuhrt werden. 

3. Ein Verfahren nach Anspruch 1 Oder 2 zur Herstellung einer Verbindung der Formein la-Id, worin X 
O, S, NH oder NR bedeutet ; R CrCrAlkyl, Aryi-d-CrAlkyl, worin Aryl Phenyl, Naphthyl oder aromatisches 
Heteroaryl mit 5-7 Ringgliedern mit mindestens elnem aus O, N und S ausgewahlten Heteroatom, aber nicht 
mehr als einem O- oder S-Atom ist, Amino-C r C r Alkyl Oder CrC^kylamino-CrCT-Alkyl bedeutet ; R, 
Phenyl oder durch ein bis drei Reste ausgew3hlt aus Cf-Cr-Alkyl, d-Cr-Alkoxy, Hydroxy, Halogen und Tri- 
fluormethy! substftuiertes Phenyl bedeutet ; oder R 1 ein uber ein Kohlenstoffatom gebundenes heterocyc- 
lisches Radikal, wobei das besagte Radika! Pyridyl, Thienyi, Furyl, Pyrrolyl, Thiazolyl, Isothiazolyf, Oxazolyl, 
ImidazoiyI, Pyrazolyl, 1,2,3- oder 1,2,4-Triazolyl, Tetrazolyl, Pyrimidinyl, Chinolyl, Isochinolinyl, Pyrrolinyl, 
Pyrrolidinyl, Dihydro- oder Tetrahydrofuranyl, Dihydro- oder Tetrahydrothienyl, Pyranyl, Piperidinyl, Mor- 
pholinyi, Pyrazolinyl, Thiazolinyl, Oxazolinyi, Triazolinyf oder Ribofwanosyi ist und die genanrrten hetero- 
cyclischen Gruppen unsubstituiert oder durch Hydroxy, C r CrAlkyl oder Halogen substituiert sind, 
bedeutet ; R 2 Wasserstoff, C^AIkyl, Aryl-C^Alkyl, CrCrAlkenyf, Aryl-Cz-CrAIkenyl oder Aryl, wobei 
Aryl Phenyl, Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringgliedern mit mindestens einem aus O, N 
und S ausgewahlten Heteroatom, aber nicht mehr als einem O- oder S-Atom, bedeutet ; A eine bivalente 
Uberbruckungsgruppe mit aus C, N, O und S ausgewahlten Atomen, die zusammen mit den beiden anlie- 
genden Kohlenstoffatomen, mit denen A verbunden ist, eine Cyclohexen-, Cyclopenten-, Piperidein-, Tetra- 
lydrobenzfbl-thiophen-, Pyridin-, Cyclohepten-, Dihydropyrrol-, IsoxazoK Oxazol-, Isothiazol-, Thiazol-, 
Pyrazol-, Oxathiazol-, Dithiazol-, Pyrrol-, Furan-, Thlophen-, Oxazin-, Thiazin-, Pyridazin-, Pyran-, Thiopy- 
ran-, Oxathiin-, Dioxin-, Dithiin-, Pyrazin-, Pyrimidin- oder Imidazoigruppe, ein benzkondenslertes Derivat 
hiervon oder ein partieil gesattigtes benzkondenslertes Derivat hiervon bildet, wobei diese Gruppen A 
unsubstituiert Oder durch C r CrAlkyl, CrCVAIkoxy, Hydroxy, Halogen, Halo-C r CrAlkyl, C r CrAIkylthio, 
d-CrAlkylsuIfonyl, CrCy-Alkylsulfinyl, AryKVCValkyl, worin Aryl Phenyl, Naphthyl oder aromatisches 
Heteroaryl mit 5-7 Ringgliedern mit mindestens einem aus O, N und S ausgewahlten Heteroatom, aber nicht 
mehr als einem 0- oder S-Atom ist, Amido, Carbamoyl, Ci-Cr-Alkoxycarbonyl oder Benzoyl substituiert 
sind, bedeutet ; sowie deren pharmazeutisch annehmbarer Salze, dadurch gekennzeichnet, dass die Ver- 
fahrensschritte nach Anspruch 1 durchgefuhrt werden. 

4. Ein Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung der Formein la-Id, worin X 
O, NH oder NR, worin R C^Cr-Alkyl ist, bedeutet ; Phenyl oder mit ein bis drei Resten ausgewahlt aus 
Ci-Cr-Alkyl, 0,-CrAlkoxy, Hydroxy, Halogen und Trifluormethyl substftuiertes Phenyl bedeutet ; oder R, 
2- oder 3-Thienyi, 2- oder 3-Furyl, 2-oder 3-Poyrryi, 2-, 3- oder 4-Pyridyl, 3- oder 4- Pyrazolyl oder 2- oder 
4-lmidazolyl, wobei die genannten heterocyclischen Reste unsubstituiert oder durch Hydroxy, C r CrAlkyl 
oder Halogen substituiert sind, bedeutet ; R 2 Wasserstoff oder C 1 -C 7 -Alkyl bedeutet ; und A eine bivalente 
Uberbruckungsgruppe mit aus C, N, O und S ausgewahlten Atomen, die zusammen mit den beiden anlie- 
genden Kohlenstoffatomen, mit denen A verknupft ist, eine Cyclohexen-, Cyclopenten-, Piperidein-, Tetra- 
hydrobenz[b]thiophen-, Pyridin-, Cyclohepten-, Dihydropyrrol-, IsoxazoK Oxazol-, Isothiazol-, Thiazol-, 
Pyrazol-, Oxathiazoh Dithiazol-, Pyrrol-, Furan-, Thiophen-, Oxazin-, Thiazin-, Pyridazin-, Pyran-, Thiopy- 
ran-, Oxathiin-, Dioxin-, Dithiin-, Pyrazin-, Pyrimidin- oder Imidazoigruppe, ein benzkondensiertes Derivat 
hiervon oder ein partieil gesattigtes benzkondensiertes Derivat hiervon bilden, wobei diese Gruppen A 
unsubstituiert Oder durch d-Cj-Alkyl. C^Cr Alkoxy, Halo-d-Cy-AIky!, Aryl-C^AIkyJ, worin Aryl Phenyl, 




Ob) 



(Ic) 
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Naphthyl oder aromatisches Heteroaryl mit 5-7 Ringgliedern mit mindestens einem aus O, N und S ausge- 
wahlten Heteroatom, aber nicht mehr als einem O- Oder S-Atom ist, oder CrCVAIkoxycarbonyl substituiert 
sind, bedeutet ; und deren pharmazeutisch annehmbarer Salze, dadurch gekennzeichnet, dass die Verfah- 
rensschritte nach Anspruch 1 durchgefuhrt werden. 
5 5. Ein Verfahren nach Anspruch 1 oder 2 zur Herstellung einer Verbindung der Formeln la-Id, worin X 
O- oder NH bedeutet ; R 1 Phenyl, mit Halogen ortho- oder meta-substitulertes Phenyl oder2-Furyl bedeutet; 
R 2 Wasserstoff bedeutet ; und A eine bivalente Dberbruckungsgruppe mit aus C, N, O und S ausgewahlten 
Atomen, die mit den beiden anliegenden Kohlenstoffatomen, mit denen A verknupft ist, eine Cyclohexen-, 
Cyclopenten-, Piperidein-, Tetrahydrobenzlb]thiophen-, Pyridin-, Cyclohepten-, Dihydropynrol-. Pyrazin-, 
10 Pyrimidin- oder Imidazolgruppe bilden, wobei diese Gruppen A un substituiert oder durch Ct-CT-AlkyI, C r 
CrAlkoxy, Halo-Ct-CrAlkyl, Aryi-Ci-C7-A!kyi, worin Aryl Phenyl, Naphthyl oder aromatisches Heteroaryl 
mit 5-7 Ringgliedern mit mindestens einem aus 0, N und S ausgewahlten Heteroatom, aber nicht mehr als 
einem O- oder S-Atom ist, oder CVCVAlkoxycarbonyl substituiert sind, bedeutet ; und deren pharmazeu- 
tisch annehmbarer Sake, dadurch gekennzeichnet, dass die Verfahrensschritte nach Anspruch 1 dutch- 
es gefuhrt werden. 

6. Ein Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel la, worin X Sauerstoff, 
R 1 Fluorphenyl und A-(CH2)5- bedeutet und deren pharmazeutisch annehmbarer Salze, dadurch gekenn- 
zeichnet, dass die Verfahrensschritte nach Anspruch 1 durchgefuhrt werden. 

7. Ein Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel la, worin X NH, Rt 2- 
20 Fury! und A -(CH^- bedeutet und deren pharmazeutisch annehmbarer Salze, dadurch gekennzeichnet, 

dass die Verfalrensschritte nach Anspruch 1 durchgefuhrt werden. 

8. Ein Verfahren nach Anspruch 1 zur Herstellung von G-Benzyl^-phenyl-^S^.IO-tetrahydropy- 
rido[3,4-e][1 f 2,4]-triazolo[1 f 5-c]pyrimidin-5(6H)ori und dessen pharmazeutisch annehmbarer Salze, 
dadurch gekennzeichnet, dass die Verfahrensschritte nach Anspruch 1 durchgefuhrt werden. 

25 9. Ein Verfahren nach Anspruch 1 zur Herstellung von 9-Benzyl-2-(3-fluorphenyI)7,8,9 f 10-tetrahydro- 

pyrido[3,4-e] [1,2,4HriazoIo[1,5-c]pyrimidin-5 (6H)on und dessen pharmazeutisch annehmbarer Salze, 
dadurch gekennzeichnet, dass die Verfahrensschritte nach Anspruch 1 durchgefuhrt werden. 

1 0. Ein Verfahren zur Herstellung einer pharmazeutischen Zubereitung, dadurch gekennzeichnet, dass 
man eine Verbindung der Formel la, deren Tautomere oder pharmazeutisch annehmbare Salze, wie in 

30 Anspruch 1 definiert, mit einem pharmazeutisch annehmbaren Tragermaterial mischt 



Revendications 

35 REVENDICATIONS pour les Etats contractants : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 

1. Compose de formule : 



40 



45 




(la), 



ses tautomeres et sels pharmaceutiquement acceptabies ou 
X represente O, S, NH ou NR ; 

so R represente un alcoyle en C V7l aicenyle en 0*7, alcynyle en C2-7, 0C1 les liaisons non-saturees des 
groupes aicenyle et alcynyle sont separees des atomes de N de X par au moins un atome de carbone sature, 
cycioalcoyle en C^ 7 ou noyau alcoyle en aromatique ou le noyau aromatique est un phenyie, naphtyie 
ou heteroaryle aromatique avec 5 a 7 chaTnons ayant au moins un heteroatome choisi parmi O, N et S, mais 
pas plus d'un atome de O ou S, tous les groupes alcoyle en qui precedent etant eventuellement 

55 interrompus par un heteroatome choisi parmi O, N ou S ; ou R est un hydroxy, hydroxy-alcoyle en phe- 
nyie, naphtyie ou heteroaryle aromatique avec de 5 a 7 chaTnons ayant au moins un heteroatome choisi 
parmi O, N et S, mais pas plus d'un atome de O ou S, ou le groupe -C(=NH)-NH2 \ 

Ri represente un phenyie, naphtyie, pyridyle, thienyie, furyle, pyrrolyle, thiazolyle, isothiazolyle, oxa- 
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zolyle, imidazolyle, pyrazolyle, 1,2,3- ou 1,2,4-triazolyle, tetrazolyle, pyrimidinyle, quinoleyle, Isoquinoleyle, 
pyrrolinyle, pyrrolidinyle, dihydro- ou tetrahydrofuranyle, dihydro-ou t6trahydrothi6nyle, pyranyle, pipendi- 
nyle, morpholinyie, pyrazolinyle, thiazolinyle, oxazolinyle, triazolinyle, ou ribofuranosyle, ces groupes R, 
etant non-substitues ou substitues par un halogene, alcoyle en Ct_ 7 , halo-alcoyle en C^, hydroxy, alcoxy 

5 en 0^7, hydroxy-alcoyle en C^, amino, mono- ou di-alcoyle en Cvramino, alcoxy en C^rcarbonyle, car- 
bamoyle ou alcoyle en C^T-carbamoyle ; 

R 2 est un hydrogene, alcoyle en C^ 7t hydroxyalcoyle en Ct. 7 , alcenyle en C2-7, arylalcoyle en Ct- 7 , aryl- 
alcenyle en C2.7 ou aryle ou aryle est un phenyle, naphtyle ou heteroaryle aromatique avec de 5 a 7 chainons 
ayant au molns un heteroatome choisi parmi O, N et S, mais pas plus d'un atome de O ou S ; 

10 A est un groupe de pontage bivalent contenant des atomes-chatnons choisis parmi C, 0, N et S, qui 
forment avec les deux atomes de carbone adjacents auxqueis la chaTne est attachee un groupe cyclo- 
hexene, cyclopentene, piperkteine, tetrahydrobenzo[b]thiophene, pyridine, cycloheptene, dihydropyrrole, 
isoxazole, oxazole, Isothiazde, thiazole, pyrazde, oxathiazole, dithiazole, pyrrole, furanne, thiophene, oxa- 
zine, thiazine, pyridazine, pyranne, thiopyranne, oxathiine, dioxine, dithiine, pyrazine, pyrimidine ou imida- 

15 zole un de ses derives benzocondenses, ou un de ses derives benzocondenses partiellement satur£, ces 
groupes A etant non-substitues ou substitues par des groupes alcoyle en C v7 , alcoxy en Ct_ 7 , hydroxy,- 
halogene, halo-alcoyle en C^ 7 , nitro, amino, alcoythio en C u7 , alcoyle en C^T-suIfonyle, alcoyle en C VT - 
sulfinyie, aryi-alcoyle en C w ou aryle est un phenyle, naphtyle ou heteroaryle aromatique avec de 5 a 7 
chatnons ayant au moins un heteroatome choisi parmi O, N et S, mais pas plus d'un atome de O ou S, amido, 

20 carbamoyle, alcoxy en C^y-carbonyle ou benzoyte. 

2. Tautomere d'un compose de formule la selon la revendication 1, represents par les fomtules : 



25 



30 



/ YY • V YY ou / YY 

N - ' V\ V - '* V\-R 2 ^ J 'V\ 

(lb) (Ic) (Id) 



3. Compose selon les revendications 1 ou 2 de formulas la-Id ou X represente O, S, NH ou NR ; R est 
35 un alcoyle en C w , aryl-alcoyle en Cf. 7 ou aryle est un phenyle, naphtyle, ou heteroaryle aromatique avec 

5 a 7 chatnons ayant au moins un heteroatome choisi parmi O v N et S, mais pas plus d'un atome de O ou 
S, un amino-alcoyle en C Wt ou alcoyiamino en C^T-alcoyie en C w ; R t represente un phenyle ou phenyle 
substitute par de un a trois groupes choisis parmi alcoyle en C v7 , alcoxy en C^, hydroxy, halogene et tri- 
fluoromethyle ; ou Ri represente un radical heterocyclique lie par un atome de carbone, ledtt radical hete- 

40 rocyclique etant un pyridyte, thienyle, furyle, pyrrolyle, thiazolyle, isothiazolyle, oxazdyle, imidazolyie, 
pyrazolyle, 1,2,3- ou 1,2,4-triazolyle, tetrazolyle, pyrimidinyle, quinoleyle, iscquinoteyle, pyrrolinyle, pyrro- 
lidinyle, dihydroou tetrahydrofuranyle, dihydro-ou tetrahydrothienyle, pyranyle, piperidinyle, morphojinyie, 
pyrazolinyle, thiazolinyle, oxazolinyle, triazolinyle, ou ribofuranosyle, ledit groupe heterocyclique etant non- 
substitue ou substitue par un hydroxy, alcoyle en C^ 7 ou halogene ; R 2 represente un hydrogene, alcoyle 

45 en Ct-7, aryl-alcoyle en C Wp alc£nyle en C2-7, aryl-alc6nyle en C 2 . 7 ou aryle ou aryle est un phenyle, naphtyle 
ou heteroaryle aromatique avec de 5 a 7 chatnons ayant au moins un heteroatome choisi parmi O, N et S, 
mais pas plus d'un atome de O ou de S ; A est un groupe de pontage bivalent d'atomes choisis parmi C, 
N, O et S qui forme ensemble avec les deux atomes de carbone adjacents auxqueis A est attache un cyclo- 
hexene, cyclopentene, pip6rideine, tetrahydrobenzo[b]thiophene, pyridine, cycloheptene, dihydropyrrole, 

50 isoxazole, oxazole, isothiazole, thiazole, pyrazole, oxathiazole, dithiazole, pyrrole, furanne, thiophene, oxa- 
zine, thiazine, pyridazine, pyranne, thiopyranne, oxathiine, dioxine, dithiine, pyrazine, pyrimidine ou imida- 
zole un de leurs derives benzocondenses, ou un de leurs derives benzocondenses partiellement satur6s, 
ces groupes A etant non-substitues ou substitues par un alcoyle en C 1 . 7l alcoxy en Ct- 7 , hydroxy, halogene, 
halo-alcoyle en C,. 7l alcoyithio en C^ alcoyle en C^surfonyle, alcoyle en C^T-sulfirryle, aryl-alcoyle en 

55 Ct.7 ou aryle est un phenyle, naphtyle ou heteroaryle aromatique avec de 5 a 7 chatnons ayant au moins 
un heteroatome choisi parmi O, N et S, mais pas plus d'un atome de O ou S, amido, carbamoyle, alcoxy 
en C^T-carbonyle, ou benzoyle ; et leurs sels pharrnaceutiquement acceptables. 

4. Compose selon les revendications 1 ou 2 des formules la-Id, 0C1 X represente O, NH ou Nr 0C1 R repre- 
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sente un alcoyle en C t _ 7 ; Rj represente un phenyle ou phenyle substitue par un & trois groupes cholsis 
parmi alcoyle en ^.7, alcoxy en C^, hydroxy, halogene, et trifluoromethyle ; ou est un 2- ou 3-thienyle, 
2- ou 3-furyle, 2- ou 3-pyrroiyle, 2, 3- ou 4-pyridyle, 3- ou 4-pyrazolyIe, ou 2- ou 4-imidazolyle, ledit radical 
het6rocyclique 6tant non-substitue ou substitue par un hydroxy, alcoyle en C t . 7 ou halogene ; R 2 represente 

5 un hydrogene ou alcoyle en ; et A est un groupe de pontage bivalent d'atomes cholsis parml C, N, O 
et S qui ferment ensemble avec ies deux atomes de carbone adjacents auxquels A est attache un cyclo- 
hexene, cyclopentene, pip6rideine, t6trahydrobenzo[b]thtophene, pyridine, cycloheptene, dihydropyrrole, 
isoxazole, oxazole, isothiazole, thiazole, pyrazole, oxathiazole, dlothiazole, pyrrole, furanne, thiophene, 
oxazine, thlazine, pyridazine, pyranne, thiopyranne, oxathilne, dioxine, dithiine, pyrazine, pyrimidine ou imi- 

w dazole, un de leurs derives benzocondens6s ou un de leurs derives benzocondenses partiellementsatures 
ces groupes A etant non-substitues ou subsfrtu6s par un alcoyle en C v7t alcoxy en C^, halo-alcoyle en 
Ci.7, aryl-alcoyle en C V 7 ou aryle est un phenyle, naphtyie ou h6teroaryle aromatique avec 5 £ 7 chatnons 
ayant au moins un h£teroatome choisi parmi O, N et S, mais pas plus d'un atome de O ou S, ou alcoxy en 
Cj.T-carbonyle ; etses sels pharmaceutiquement acceptables. 

15 5. Compost selon Ies revendications 1 ou 2 de formules la-Id, ou X represente o ou NH ; R 1 represente 
un phenyle, phenyle substitue par un halo en position ortho ou meta, ou un 2-furyIe ; R 2 represente un hydro- 
gene, et A est un groupe de pontage bivalent d'atomes cholsis parmi C, N, 0 et S qui forme ensemble avec 
Ies deux atomes de carbone adjacents auxquels A est attache un cyclohexene, cyclopentene, piperideme, 
tefrahydrobenzo|b|thiophene, pyridine, cycloheptene, dihydropyrrole, pyrazine, pyrimidine ou imidazole, 

20 ces groupes A etant non-substitues ou substitute par un alcoyle en C^, alcoxy en C^, halo-alcoyle en 
Ci.7, aryl-alcoyle en C im7 ou aryle est un phenyle, naphtyie ou heteroaryle aromatique avec 5 & 7 chaTnons 
ayant au moins un h£t6roatome choisi parmi O, N et S, mais par plus d'un atome de O ou S, ou alcoxy en 
C^T-carbonyle ; etses sels pharmaceutiquement acceptables. 

6. Compost selon la revendication 1 deformule la ou X est un oxygene P Ri est un fluoroph6nyle et A 
25 est un -(CH^s-, et ses sels pharmaceutiquement acceptables. 

7. Compose* selon la revendication 1 , de formule la, od X represente NH, R t est un 2-furyie et A est un 
-(CH:>)4- et ses seIs pharmaceutiquement acceptables. 

8. 9-benzyl-2-phenyl-7,8,9,1f^^ et ses 
sels pharmaceutiquement acceptables selon la revendication 1. 

30 9.9-benzyl-2-(3-fluorophenyi)-7,8,9,1 Q-t6trahydropyrido[3,4-e]-[1 ,2,4]triazoloI1 ,5-c]pyrimidine-5(6H) 

one et ses sels pharmaceutiquement acceptables selon la revendication 1. 

10. Composition pharmaceutique contenant un compose de formule la, ses tautomeres ou sels phar- 
maceutiquement acceptables selon la revendication 1 ainsi qu'un support pharmaceutiquement acceptable. 

1 1 . Compose selon Ies revendications 1 9 pour application dans ie traitement de I'homme ou de Tanimal. 
35 12. Compose" selon Ies revendications 19 pour application comme anxiomodulateur. 

13. Compos6 selon Ies revendications 19 pour application comme antagoniste de la benzodiazepine. 

1 4. Application d'un composes selon Ies revendications 1-9 pour la preparation d'une composition phar- 
maceutique. 

15. Procede de preparation d'une composition pharmaceutique selon la revendication 10, caracteris6 
40 en ce qu'on melange un compose selon la revendication 1 avec un support pharmaceutiquement accepta- 
ble. 

16. Proc6d6 de preparation d'un compos6 selon la revendication 1 ou Ies groupes sont tels que deTinis 
dans la revendication 1, qui comprend 

a) cyclisation d'un compose de formule : 

45 



50 




55 ou R 1f R 2 , X et A sont tels que definis c'hdessus, I'un des radicaux W 1 et W 2 represente NH et I'autre 
represente O ou NH, par traitement avec une base foumissant un atome d'azote, ou 
b) cyclisation d'un compose de formule : 
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/ VV (in). 



ou Ri, R 2 et Asont tels que definis ci-dessus, par traitement avec un derive reactif de i'acide carbon ique, 
ou 

c) pour obtenir un compose ou R 2 est un hydrogene, reaction d'un compose de formule : 



/ ' v s c * 

A ■ (IV) 



ou A est tel que defini ci-dessus et Z est le radical d'un derive d'acide carbonique lie via un atome 
d'azote, avec un hydrazide de formule : 



H:K" 



P' 

»H (V) 



ou R t est tel que defini ci-dessus, ou 

d) pour obtenir un compose de formule I ou R 2 represente un hydrogene et X un oxygene, traitement 
d'un compose de formule 

A II J (VI), 



ou Y represente un groupe capable d'etre fransforme en le groupement-N=C=0 par un agent oxydant, 
ledit agent oxydant etant suivi d'une cyclisation, ou 

e) pour obtenir un compose de formule I, oti R 2 est un hydrogene et X represente NH, transformation 
d'un compose de formule : 




(VII), 



ou L est choisi parmi halogene, alcoxy en C^ 7% phenylalcoxy en C t . 7 , mercapto, alcoylthio en et 
isothiocyanato, en remplacant le groupe L par le groupement NH, ou 

f) pour obtenir un compose de formule I ou R 2 represente un hydrogene, traitement d'un compose de 
formule : 
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(VIII) 



avec un derive reactif d'un acide carboxylique de formule Ri-COH, et, si on le desire, transformation 
d'un compose resultant en un autre compose tel que defini ci-dessus et/ou transformation d'un sei resul- 
tant en le compost libre ou en un sel different et/ou transformation d'un compost libre resultant ayant 
un groupe salificateur en un sel. 

REVENDICATIONS pour I'Etat contractant : AT 

1. Precede de preparation d'un compose de formule 




(la) 



ses tautomeres et sels phanmaceutiquement acceptabies ou 
X represente O, S, NHouNR; 

R represente un alcoyie en C^, alcenyle en alcynyle en C^. 7l ou les liaisons non-saturees des 
groupes alcenyle et alcynyle sont separees des atomes de N de X parau molns un atome de carbone sature, 
cycloalcoyle en Cg_ 7 ou noyau alcoyie en aramatique ou le noyau aromatique est un phenyls, naphtyie 
ou heteroaryle aromatique avec 567 chaTnons ayant au moins un hSteroatome choisi parmi O, N et S, mais 
pas plus d'un atome de O ou S, tous les groupes alcoyie en C t _ 7 qui precedent etant eventuellement 
interrompus par un heteroatome choisi parmi O f N ou S ; ou R est un hydroxy, hydroxy-alcoyie en C^, phe- 
nyle, naphtyie ou heteroaryle aromatique avec de 5 k 7 chaTnons ayant au moins un h6t£roatome choisi 
parmi O, N et S, mais pas plus d'un atome de O ou S, ou le groupe -C(=NH)-NH2, 

Ri represente un phenyle, naphtyie, pyrldyle, thienyle, furyle, pyrrolyle, thiazolyle, isothiazolyle, oxa- 
zolyle, imidazolyle, pyrazolyle, 1,2,3- ou 1,2,4-triazolyle, tetrazolyle, pyrimidinyle, quinoleyle, isoquinoleyle, 
pyrrolinyle, pynrolidinyle, dihydro- ou tetrahydrofuranyle, dihydro-ou tetrahydrothienyle, pyranyle. piperidi- 
nyle, morpholinyle, pyrazolinyle, thiazolinyle, oxazolinyle, triazolinyle, ou ribofijranosyle, ces groupes 
6tant non-substitues ou substitues par un halogene, alcoyie en C,. 7 , halo-alcoyle en C^, hydroxy, alcoxy 
en Ci.7, hydroxy-alcoyie en C^, amino, mono-ou di-alcoyle en C 1 . r amino, alcoxy en C^carbonyle, car- 
bamoyle ou alcoyie en C^r-carbamoyle ; 

R 2 est un hydrogene, alcoyie en C t . 7l hydroxy-alcoyie en C V7l alcenyle en C2- 7 , aryl-alcoyle en Ci_ 7 , 
aryl-alcenyle en C2.7 ou aryle ou aryle est un phenyle, naphtyie ou heteroaryle aromatique avec de 5 d 7 
chaTnons ayant au moins un h6teroatome choisi parmi O, N et S, mais pas plus d'un atome de O ou S ; 

A est un groupe de pontage bivalent contenant des atomes-chaTnons choisis parmi C, O, N et S, qui 
forment avec les deux atomes de carbone adjacents auxquels la chains est attachee un groupe cyclo- 
hexene, cyclopentene, piperideine, tetrahydrobenzo[b]thiophene, pyridine, cycloheptene, dihydropyrrole, 
isoxazole, oxazole, isothiazole, thiazole, pyrazole, oxathiazole, dithiazole, pyrrole, furanne, thlophene, oxa- 
zine, thiazine, pyridazine, pyranne, thiopyranne, oxathiine, dloxine, dithiine, pyrazine, pyrimidine ou imida- 
zole un de ses derives benzocondenses, ou un de ses derives benzocondenses partiellement sature, ces 
groupes A etant non-substitues ou substitues par des groupes alcoyie en C t _ 7 , alcoxy en C t . 7f hydroxy, halo- 
gene, halo-alcoyie en C^, nitro, amino, alcoythio en C^, alcoyie en C^r-sulfonyle, alcoyie en C^rsulfinyle, 
aryl-alcoyle en C^ 7 ou aryle est un phenyle, naphtyie ou heteroaryle aromatique avec de 5 d 7 chaTnons 
ayant au moins un heteroatome choisi parmi O, N et S, mais pas plus d'un atome de O ou S, amido, car- 
bamoyl e, alcoxy en C^T-carbonyle ou benzoyle qui comprend 

a) cyclisation d'un compost de formule : 
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ou R 1f R 2 , X et A sont teis que definis ci-dessus, Tun des radicaux W 1 et W 2 represente NH et I'autre 
represente O ou NH f par traitement avec une base fournissant un atome d'azote, ou 
b) cyclisation d'un compose de formule ; 




(III). 



ou R u R 2 et A sont tels que d6finis cklessus, par traitement avec un derive reactif de I'acide carbonique, 
ou 

c) pour obtenir un compose ou R 2 est un hydrogene, reaction d'un compose de formule : 



s ~ \ / 
A |, 

ou A est tel que defini ckJessus et Z est le radical d'un derive d'acide carbonique lie via un atome 
d'azote, avec un hydrazide de formule : 

jSk (v) 



ou R 1 est tel que defini ci-dessus, ou 

d) pour obtenir un compose de formule I ou R 2 represente un hydrogene et X un oxygene, traitement 
d'un compose de formule 




ou Y represente un groupe capable d'etre transforme en le groupement-N=C=0 par un agent oxydant, 

ledit agent oxydant etant suivl d'une cyclisation, 

ou 

e) pour obtenir un compose de formule I, ou R 2 est un hydrogene et X represente NH, transformation 
d'un compose de formule : 
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S - ' v n l 

ou L est choisi parmi halog&ne, alcoxy en C u7 , ph£ny1-aJcoxy en Ci- 7l mercapto, alcoylthio en C U7 et 
isothiocyanato, en remplacant le groupe L par le groupement NH, ou 

10 f) pour obtenir un compose de formule I ou R 2 represente un hydrog6ne, traitement d'un compose de 
fomnule : 

P 

« / Y T 1 cviii) 



20 avec un derive reactif d'un acide carboxylique de formule R^CO H, et, si on le desire, transformation 

d'un compost resultant en un autre compose tel que d6fini ci-dessus et/ou transformation d'un sel resul- 
tant en le compose libre ou en un sel different et/ou transformation d'un compose libre resultant ayant 
un groupe salificateur en un sel, caracteris6 en ce qu'on effectue les etapes du proc6d£ revendication 
1. 

25 2. ProcSde selon la revendication 1 pour la preparation d'un tautomfere d'un compose de formule la 
represents paries fomiules : 



Rz v ill J*X Jll 

?— I if— j _ if— H 

A i Y • A 5 Y ou A i Y 

(lb) (Ic) (Id) 
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3. Proc£de selon les revendications 1 ou 2 de preparation d'un compose de formules la-Id ou X repr6- 

40 sente O, S, NH ou NR, R est un aicoyle en C^, aryl-alcoyle en ou aryle est un ph6nyle, naphtyle, ou 
heteroaryle aromatique avec 5 a 7 chaTnons ayant au moins un h6teroatome choisi parmi O, N et S, mais 
pas plus d'un atome de O ou S f un amino-alcoyle en C Wt ou alcoylamino en C^y-aJcoyle en C t . 7 ; R t repre- 
sente un ph6nyle ou ph6nyle substitue par de un a trois groupes choisis parmi aicoyle en C^ 7l alcoxy en 
C t . 7f hydroxy, halogfcne et trifluorom6thyle ; ou R t represente un radical h6t6rocyclique lie par un atome 

45 de carbone, ledit radical heterocyclique etant un pyridyle, thienyle, furyie, pyrrolyle, thiazolyle, isothiazolyle, 
oxazolyie, imidazolyie, pyrazolyle, 1 ,2,3- ou 1 ,2,4-triazolyle, tetrazolyie, pyrimidinyie, quinoieyle, isoquino- 
leyie, pynrolinyle, pymolidinyie, dihydro-ou tetrahydrofuranyle, dihydro- ou tetrahydrothi6nyle, pyranyle, 
pip6ridinyle, morpholinyle, pyrazolinyle, thiazolinyle, oxazolinyle, triazolinyle, ou ribofuranosyle, ledit 
groupe heterocyclique etant non-substitu6 ou substitue par un hydroxy, aicoyle en C^. 7 ou halogfene ; R 2 

so represente un hydrog&ne, aicoyle en aryl-alcoyle en C^, alcenyle en C2.71 aryl-a!c6nyle en C2-7 ou 
aryle ou aryle est un phenyle, naphtyle ou heteroaryle aromatique avec de 5 a 7 chaTnons ayant au moins 
un heteroatome choisi parmi O, N etS, mais pas plus d'un atome de O ou de S ; A est un groupe de pontage 
bivalent d'atomes choisis parmi C, N, O et S qui forme ensemble avec les deux atomes de carbone adja- 
cents auxquels A est attache un cyclohexene, cyclopentene, piperideine, tetrahydrobenzo[b]thiophene, 

55 pyridine, cycloheptene, dihydropyrrole, isoxazole, oxazole, isothiazole, thiazole, pyrazole, oxathiazole, 
dithiazole, pyrrole, furanne, thiophfene, oxazine, thiazine, pyridazine, pyranne, thiopyranne, oxathiine, 
dioxine, dithiine, pyrazine, pyrimidine ou imidazole un de leurs derives benzocondens6s, ou un de leurs 
derives benzocondenses partiellement satures, ces groupes A etant non-substitues ou substitues par un 
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alcoyle en C,. 7t alcoxy en C^, hydroxy, halogene, halo-alcoyle en C^. 7t alcoylthio en 0^ 7 alcoyie en C,_7- 
sulfonyle, alcoyle en C^T-sulfinyle, aryl-alcoyle en C t . 7 ou aryle est un phenyle, naphtyle ou heteroaryle aro- 
matique avec de 5 a 7 chatnons ayant au moins un heteroatome choisi parmi O, N et S, mais pas plus d'un 
atome de O ou S, amido, carbamoyle, alcoxy en CLT-carbonyle, ou benzoyle ; et de ses sels pharmaceu- 
5 tiquement acceptables, caracterise en ce qu'on effectue les etapes du procede de la revendication 1. 

4. Procede selon les revendications 1 ou 2 de preparation d'un compose de formules la-Id, ou X repre- 
sente O, NH ou NR ou R represente un alcoyle en C^ 7 ; represente un phenyle ou phenyle substitue 
par un a trois groupes choisis parmi alcoyle en C Wt alcoxy en C U7 , hydroxy, halogene, et trifluoromethyle; 
ou R, est un 2- ou 3-thienyle, 2- ou 3-fiiryle, 2- ou 3-pyrrolyle, 2, 3- ou 4-pyridyle, 3- ou 4-pyrazolyle, ou 2- 

10 ou 4-imidazolyle, ledit radical heterocyclique etant non-substitue ou substitue par un hydroxy, alcoyle en 
ou halogene ; R 2 represente un hydrogene ou alcoyle en C^. 7 ; et A est un groupe de pontage bivalent 
d'atomes choisis parmi C, N, O et S qui fonment ensemble avec les deux atomes de carbone adjacents aux- 
quels A est attache un cyclohexene, cyclopentene, piperideine, t6trahydrobenzo[b]thiophene, pyridine, 
cycloheptene, dihydropyrrole, isoxazole, oxazole, isothiazole, thiazole, pyrazole, oxathiazole, dicthiazole, 

is pyrrole, furanne, thiophene, oxazine, thiazine, pyridazine, pyranne, thlopyranne, oxathiine, dioxine, dithiine, 
pyrazine, pyrimtdine ou imidazole, un de leurs derives benzocondenses ou un de leurs derives benzocon- 
denses partiellement satures ces groupes A etant non-substitues ou subsb'tues par un alcoyle en C^, 
alcoxy en C^ 7 , halo-alcoyle en C U7 , aryl-alcoyle en C,. 7 ou aryle est un phenyle, naphtyle ou heteroaryle 
aromatique avec 5 a 7 chatnons ayant au moins un heteroatome choisi parmi O, N et S, mais pas plus d'un 

20 atome de 0 ou S, ou alcoxy en C^T-carbonyle ; et de ses sels pharmaceutiquement acceptables, caracterise 
en ce qu'on effectue les etapes du procede de revendication 1 . 

5. Proc6d6 selon les revendications 1 ou 2 de preparation d'un compose de formules la-Id, ou X repre- 
sente O ou NH ; Ri represente un phenyle, phenyle substitue par un halo en position ortho ou meta, ou un 
2-furyle ; R 2 represente un hydrogene, et A est un groupe de pontage bivalent d'atomes choisis parmi C, 

25 N, O et S qui forme ensemble avec les deux atomes de carbone adjacents auxquels A est attache un cyclo- 
hexene, cyclopentene, piperideme, tetrahydrobenzo[b]thiophene, pyridine, cycloheptene, dihydropyrrole, 
pyrazine, pyrimidine ou imidazole, ces groupes A etant non-substitues ou substitues parun alcoyle en Ci. 7( 
alcoxy en 0^, halo-alcoyle en C^ 7t aryl-alcoyle en C^y ou aryle est un phenyle, naphtyle ou heteroaryle 
aromatique avec 5 a 7 chainons ayant au moins un heteroatome choisi parmi O, N et S, mais par plus d'un 

30 atome de O ou S, ou alcoxy en C^r-carbonyie ; et de ses sels pharmaceutiquement acceptables, caracterise 
en ce qu'on effectue les etapes du procede de la revendication 1. 

6. Proc6d6 selon la revendication 1, de preparation d'un compose de formule la ou X est un oxygene, 
Ri est un fiuorophenyle et A represente -(CH^g-, et de ses sels pharmaceutiquement acceptables, carac- 
terise en ce qu'on effectue les etapes du procede de la revendication 1. 

35 7. Proc6d6 selon la revendication 1 de preparation d'un compose de formule la ou X represente NH, 
R t est un 2-furyle et A represente -(CHa)^. et de ses sels pharmaceutiquement acceptables, caracterise 
en ce qu'on effectue les etapes du procede de la revendication 1. 

8. ProcSde selon la revendication 1, de preparation de la S-benzyl^-ph^nyl^.S.Q.IO-tetrahydropy- 
rido[3,4-e][1 f 2,4]-triazolo[1 > 5-c]-pyrimidin-5(6H)one et de ses sels pharmaceutiquement acceptables, 

40 caracterise en ce qu'on effectue les etapes du procede de la revendication 1. 

9. Proced6 selon la revendication 1 de preparation de la 9-benzyl-2-(3-1luorophenyl)-7,8,9,10-t§trahy- 
dropyrido[3,4-e][1 f 2,4]-triazolo[1 ,5-c]pyrimidine-5(6H)one etde ses sels pharmaceutiquementacceptables, 
caracterise en ce qu'on effectue les etapes du procede de la revendication 1. 

10. Procede de preparation d'une composition pharmaceutique, caracterise en ce qu'on melange un 
45 compose de formule la, ses tautomeres ou sels pharmaceutiquement acceptables tels que definis dans la 

revendication 1, avec un support pharmaceutiquement acceptable. 
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